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EXECUTIVE SUMMARY 
Corrective Action Unit (CAU) 168 is identified in the Federal Facility Agreement and Consent 
Order (FFACO) of 1996 as Area 25 and 26 Contaminated Materials and Waste Dumps.  
CAU 168 is located in Areas 25 and 26 of the Nevada Test Site, approximately 87 miles 
northwest of Las Vegas, Nevada, and consists of the following twelve Corrective Action Sites 
(CASs): 
• CAS 25-16-01, Construction Waste Pile 
• CAS 25-16-03, MX Construction Landfill 
• CAS 25-19-02, Waste Disposal Site 
• CAS 25-23-02, Radioactive Storage RR Cars 
• CAS 25-23-13, ETL-Lab Radioactive Contamination 
• CAS 25-23-18, Radioactive Material Storage 
• CAS 25-34-01, NRDS Contaminated Bunker 
• CAS 25-34-02, NRDS Contaminated Bunker 
• CAS 25-99-16, USW G3 
• CAS 26-08-01, Waste Dump/Burn Pit 
• CAS 26-17-01, Pluto Waste Holding Area 
• CAS 26-19-02, Contaminated Waste Dump #2 
CAU 168 closure activities were conducted from August 2005 to December 2006 according to 
the FFACO and Revision 1 of the Corrective Action Plan for CAU 168 (U.S. Department of 
Energy, National Nuclear Security Administration Nevada Site Office, 2006b).  The corrective 
action alternatives included no further action, clean closure, and closure in place with 
administrative controls.  CAU 168 closure activities are summarized in Table 1.   
Closure activities generated the following waste streams:  sanitary waste, hydrocarbon waste, 
Toxic Substances Control Act-regulated waste, asbestos-containing material, low-level waste, 
transuranic waste, asbestiform low-level waste, hazardous waste, mixed waste, used oil, and 
universal waste.  Waste generated during the closure of CAU 168 was appropriately managed 
and disposed.  Waste that is currently staged onsite is being appropriately managed and will be 
disposed under approved waste profiles in permitted landfills.  Waste minimization activities 
included segregation of waste streams, field screening, and size reduction.  Some wastes 
exceeded land disposal restriction limits and required offsite treatment prior to disposal.  Other 
wastes meeting land disposal restrictions were disposed of in appropriate onsite or offsite 
landfills.  Waste disposition documentation is included as Appendix D of this report. 
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TABLE 1.  SUMMARY OF CORRECTIVE ACTION UNIT 168 CLOSURE ACTIVITIES 
CAS CAS Name Closure Method COC Closure Activities 
25-16-01 Construction Waste Pile Clean Closure TPH 
• Excavated and disposed of 2 yd3 of TPH-impacted soil 
• Collected verification samples 
• Excavated and disposed of 535 yd3 of construction debris  
• Backfilled excavations 
25-16-03 MX Construction Landfill 
Closure in Place with 
Administrative Controls None 
• Removed and disposed of 10 yd3 of construction debris as a best management practice 
• Installed an engineered soil cover 
• Installed a three-strand wire perimeter fence and gate 
• Posted UR warning signs and implemented administrative controls 
25-19-02 Waste Disposal Site No Further Action None • None 
25-23-02 Radioactive Storage RR Cars 
Closure in Place with 
Administrative Controls Radiological 
• Posted UR warning signs and implemented administrative controls 
• Drained and staged for disposal 25 gallons of PCB-impacted oil from two locomotives 
as a best management practice 
• Sealed a pipe on one of the RR cars as a best management practice 
25-23-13 ETL-Lab Radioactive Contamination Clean Closure Radiological 
• Removed and disposed of 60 yd3 of radiologically impacted equipment, ventilation 
system, and associated duct work 
• Drained and recycled 55 gallons of used oil  
• Removed and disposed of 30 yd3 of construction debris 
• Performed final radiological survey 
25-23-18 Radioactive Material Storage Clean Closure 
TPH, 
PCBs, 
Lead,
Radiological 
• Removed and disposed of 90 yd3 of discarded equipment and miscellaneous debris as 
sanitary waste  
• Removed and staged for disposal 65 yd3 of discarded equipment and miscellaneous 
debris as LLW  
• Removed and disposed of 2 yd3 of solid lead as MW, and staged for disposal 0.3 yd3 of 
solid lead as MW 
• Removed and transported to the Area 5 TRU Pad of one drum of smoke detectors 
• Drained and disposed of 55 gallons of oil as HW 
• Drained and recycled 5 gallons of coolant and 55 gallons of oil 
• Removed and recycled 2 lead acid batteries as UW 
• Removed and solidified liquid from storage casks, and disposed as LLW (1 yd3)  
• Removed and staged for disposal 1 yd3 of solid material from storage casks as LLW 
• Removed and disposed of fifteen empty storage casks as MW 
• Removed and disposed of 75 yd3 of dicalite bags 
• Excavated and disposed of 2 yd3 of TPH-impacted soil  
• Excavated and disposed of 1 yd3 of PCB-impacted soil  
• Excavated and staged for disposal 4 yd3 of radiologically impacted soil  
• Collected verification samples, and backfilled excavations 
• Performed final radiological survey and down-posted to a Radioactive Materials Area 
xii 
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TABLE 1.  SUMMARY OF CAU 168 CLOSURE ACTIVITIES (CONTINUED) 
xiii 
CAS CAS Name Closure Method COC Closure Activities 
25-34-01 NRDS Contaminated Bunker No Further Action None • None 
25-34-02 NRDS Contaminated Bunker No Further Action None • None 
25-99-16   USW G3 Closure in Place with Administrative Controls None • Posted UR warning signs and implemented administrative controls 
26-08-01 Waste Dump/Burn Pit Clean Closure 
TPH 
ACM 
• Excavated and disposed of 2 yd3 of TPH-impacted soil 
• Collected verification samples 
• Removed and disposed of 600 yd3 of construction debris 
• Removed and disposed of 330 yd3 of ACM  
• Contoured area to approximate surrounding grade 
26-17-01 Pluto Waste Holding Area Clean Closure 
TPH, 
PCBs 
• Excavated and disposed of 2 yd3 of TPH-impacted soil 
• Excavated and disposed of 3 yd3 of PCB-impacted soil 
• Collected verification samples 
• Backfilled excavations 
• Grouted outlet of drainage pipe 
26-19-02 Contaminated Waste Dump #2 Clean Closure 
Radiological, 
ACM, 
Lead 
• Excavated and disposed of 90 yd3 of construction debris  
• Excavated and disposed of 100 yd3 of debris and soil as LLW, and staged for disposal 
650 yd3 of debris and soil as LLW 
• Excavated and disposed of 2 yd3 of solid lead as MW 
• Excavated and staged for disposal 0.3 yd3 of debris as ALLW 
• Excavated and disposed of 0.6 yd3 of debris as hydrocarbon waste 
• Performed radiological survey of remaining concrete retention structure 
• Backfilled excavation 
ACM:  asbestos-containing material 
ALLW:  asbestos low-level waste 
CAS:  Corrective Action Site 
COC:  contaminant of concern 
ETL:  Engine Test Laboratory 
HW:  hazardous waste 
 
LLW:  low-level waste 
MW:  mixed waste 
MX:  Missile Experimental 
NRDS:  Nuclear Rocket Development Station 
PCBs:  polychlorinated biphenyls 
RR:  railroad  
 
TPH:  total petroleum hydrocarbons 
TRU:  transuranic 
UR:  use restriction 
USW:  Underground Southern Nevada Well 
UW:  universal waste 
yd3:  cubic yard(s) 
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1.0 INTRODUCTION 
This Closure Report (CR) documents closure activities for Corrective Action Unit (CAU) 168, 
Area 25 and 26 Contaminated Materials and Waste Dumps, according to the Federal Facility 
Agreement and Consent Order (FFACO) and Revision 1 of the Corrective Action Plan (CAP) for 
CAU 168 (U.S. Department of Energy, National Nuclear Security Administration Nevada Site 
Office [NNSA/NSO], 2006b).  CAU 168 is located in Areas 25 and 26 of the Nevada Test Site 
(NTS) (Figure 1) and consists of the following twelve Corrective Action Sites (CASs): 
• CAS 25-16-01, Construction Waste Pile 
• CAS 25-16-03, MX Construction Landfill 
• CAS 25-19-02, Waste Disposal Site 
• CAS 25-23-02, Radioactive Storage RR Cars 
• CAS 25-23-13, ETL-Lab Radioactive Contamination 
• CAS 25-23-18, Radioactive Material Storage 
• CAS 25-34-01, NRDS Contaminated Bunker 
• CAS 25-34-02, NRDS Contaminated Bunker 
• CAS 25-99-16, USW G3 
• CAS 26-08-01, Waste Dump/Burn Pit 
• CAS 26-17-01, Pluto Waste Holding Area 
• CAS 26-19-02, Contaminated Waste Dump #2  
1.1 PURPOSE 
CAU 168, Area 25 and 26 Contaminated Materials and Waste Dumps, consists of twelve CASs 
located in Areas 25 and 26 of the NTS.  The closure alternatives included no further action, clean 
closure, and closure in place with administrative controls.  The purpose of this CR is to provide a 
summary of the completed closure activities, documentation of waste disposal, and analytical 
data to confirm that the remediation goals were met.  
1.2 SCOPE 
The closure strategy for CAU 168 was as follows: 
• CAS 25-16-01 (Construction Waste Pile) was clean closed by removing and disposing of 
construction debris and total petroleum hydrocarbon (TPH)-impacted soil.     
• CAS 25-16-03 (MX Construction Landfill) was closed in place with administrative controls.  
Surface debris was disposed of as a best management practice.  An engineered soil cover was 
installed, and surface runoff controls were put in place.  A three-strand wire fence and gate 
were installed, and use-restriction (UR) warning signs were posted. 
1 
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• CAS 25-19-02 (Waste Disposal Site) required no further action; therefore, no work was 
performed.  
• CAS 25-23-02 (Radioactive Storage RR Cars) was closed in place with administrative 
controls.  UR warning signs were posted on the existing chainlink fence, and a pipe on one of 
the railroad (RR) cars was sealed as a best management practice. 
• CAS 25-23-13 (ETL-Lab Radioactive Contamination) was clean closed by removing and 
disposing of radiologically contaminated equipment, a ventilation system, and associated 
duct work.     
• CAS 25-23-18 (Radioactive Material Storage) was clean closed by excavating TPH-impacted 
soil, polychlorinated biphenyl (PCB)-impacted soil, and radiologically contaminated soil.  
Storage casks, solid lead items, dicalite bags, a transportainer and its contents, and other 
miscellaneous surface debris were also removed for disposal.     
• CAS 25-34-01 (NRDS Contaminated Bunker) required no further action; therefore, no work 
was performed. 
• CAS 25-34-02 (NRDS Contaminated Bunker) required no further action; therefore, no work 
was performed. 
• CAS 25-99-16 (USW G3) was closed in place with administrative controls.  UR warning 
signs were posted. 
• CAS 26-08-01 (Waste Dump/Burn Pit) was clean closed by removing and disposing of 
construction debris, asbestos-containing material (ACM), and TPH-impacted soil.   
• CAS 26-17-01 (Pluto Waste Holding Area) was clean closed by removing and disposing of 
TPH-impacted soil and PCB-impacted soil.  In addition, the outlet of a drainage pipe was 
sealed with grout. 
• CAS 26-19-02 (Contaminated Waste Dump #2) was clean closed by removing radiologically 
contaminated debris and soil, solid lead items, ACM, and construction debris.     
1.3 CLOSURE REPORT CONTENTS 
This CR includes the following sections: 
• Section 1.0 - Introduction 
• Section 2.0 - Closure Activities 
• Section 3.0 - Waste Disposition 
• Section 4.0 - Closure Verification Results 
• Section 5.0 - Conclusions and Recommendations 
• Section 6.0 - References 
• Appendix A - Data Quality Objectives 
• Appendix B - Sample Analytical Results  
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• Appendix C - As-Built Documentation  
• Appendix D - Waste Disposition Documentation  
• Appendix E - Use Restriction Documentation 
• Appendix F - Site Closure Photographs 
• Library Distribution List 
This report was developed using information and guidance from the following documents: 
• Revision 1 of the CAP for CAU 168 (NNSA/NSO, 2006b) 
• Revision 2 of the Corrective Action Decision Document for CAU 168 (NNSA/NSO, 2006a) 
• Industrial Sites Quality Assurance Project Plan (QAPP) (U.S. Department of Energy, 
National Nuclear Security Administration Nevada Operations Office [NNSA/NV], 2002) 
1.3.1 Data Quality Objectives 
The data quality objectives used for closure of CAU 168 were presented in Appendix A of the 
Corrective Action Investigation Plan for CAU 168 (NNSA/NV, 2001) and are included as 
Appendix A of this report.  Five conceptual site models (CSMs) were developed for CAU 168 
based on process knowledge, historical information, and personnel interviews.   
The first CSM, Waste Dumps and Landfills, includes CAS 25-16-01 (Construction Waste Pile), 
CAS 25-16-03 (MX Construction Landfill), CAS 25-19-02 (Waste Disposal Site), CAS 26-08-01 
(Waste Dump/Burn Pit), and CAS 26-19-02 (Contaminated Waste Dump #2).  This CSM 
assumes the primary source of potential contamination was associated with the disposal of 
construction debris, radiologically contaminated materials, and/or potentially hazardous waste 
(HW).  Surface and subsurface soils were the affected media. 
The second CSM, Contaminated Facilities and Materials, includes CAS 25-23-02 (Radioactive 
Storage RR Cars), CAS 25-23-13 (ETL-Lab Radioactive Contamination), CAS 25-34-01 (NRDS 
Contaminated Bunker), and CAS 25-34-02 (NRDS Contaminated Bunker).  This CSM assumes 
potential contamination was associated with the release of radionuclides directly or indirectly 
onto the surface of materials. 
The third CSM includes CAS 26-17-01 (Pluto Waste Holding Area) and assumes potential 
contamination was associated with potentially radioactive effluent from Building 2203.  Affected 
media included piping, surface soil, and shallow subsurface soil. 
The fourth CSM includes CAS 25-23-18 (Radioactive Material Storage) and assumes potential 
contamination was associated with releases of radionuclides through direct contact with or 
erosion from contaminated materials and equipment stored at various locations in the facility. 
The fifth and last CSM includes CAS 25-99-16 (USW G3).  A cesium-137 source from a 
downhole geophysical logging tool is entombed in cement in a well.  Pathways to potential 
receptors are not present unless interception of the source by drilling occurs. 
No variations to the CSMs were identified, and the CSMs were confirmed by soil sample results 
and verified during closure activities. 
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2.0 CLOSURE ACTIVITIES 
This section details the specific activities completed during the closure of CAU 168, deviations 
from the CAU 168 CAP, the schedule of completed activities, and the final site plan.  
Photographs in Appendix F of this report document the states of the sites before corrective 
actions were implemented, field work in progress, and site conditions after completion of work. 
2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES 
Closure activities for CAU 168 were completed according to Revision 1 of the CAP 
(NNSA/NSO, 2006b).  The following sections detail the closure activities as completed.      
2.1.1 Preplanning and Site Preparation   
Prior to closure activities, the following documents were prepared: 
• National Environmental Policy Act Checklist 
• Site-Specific Health and Safety Plan  
• Field Management Plan 
• NNSA/NSO Real Estate/Operations Permits 
• Work control packages 
2.1.2 Closure Activities 
The following sections detail the closure activities completed at each CAS. 
2.1.2.1 Corrective Action Site 25-16-01, Construction Waste Pile 
This site, located approximately 500 feet (ft) south of the Engine Maintenance, Assembly, and 
Disassembly (E-MAD) Facility, consisted of buried construction debris and TPH-impacted soil 
(Figure 2).  Clean closure was implemented at the site by removal and disposal of construction 
debris and TPH-impacted soil. 
A total of approximately 2 cubic yards (yd3) of TPH-impacted soil was excavated and 
transported in an end-dump truck to the Area 6 Hydrocarbon Landfill for disposal.  TPH field 
screening kits were used to guide the extent of the excavation.  Five verification samples, one 
from each side wall and one from the floor of the excavation, and one blind duplicate sample 
were collected and analyzed for TPH.  Verification sample results indicated that the remaining 
soil did not contain TPH at concentrations above the action level; therefore, the excavation was 
backfilled with clean soil and contoured to the approximate surrounding grade.  The laboratory 
data reports for these samples are included in Appendix B of this report.   
A total of approximately 535 yd3 of construction debris was excavated and transported in 
end-dump trucks to the Area 9 U10c Sanitary Landfill for disposal.  During debris removal 
activities, an area of stained soil that was suspected to be impacted with TPH was observed.  
Two samples of this soil and one blind duplicate sample were collected and analyzed for TPH, 
and the results indicated that the soil did not contain TPH at concentrations above the action  
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level; therefore, the soil was disposed of with the construction debris.  The laboratory data for 
these samples are included in Appendix B of this report (Sample Delivery Group V2680).  
Debris removal was confirmed by visual inspection and photographic documentation, and the 
excavation was backfilled with clean soil and contoured to the approximate surrounding grade. 
2.1.2.2 Corrective Action Site 25-16-03, MX Construction Landfill 
This site, located east of Lathrop Wells Road across from the Missile Experimental (MX) silos, 
consists of a 230-ft by 375-ft construction landfill (Figure 3).  As a best management practice, a 
total of approximately 10 yd3 of surface debris was removed and transported in an end-dump 
truck to the Area 9 U10c Sanitary Landfill for disposal.  The site was closed in place, and a UR 
was implemented to prohibit any unauthorized intrusive activity.  An engineered soil cover was 
installed with a minimum thickness of 2 ft at a 2 to 4 percent slope, and riprap was put in place to 
control surface runoff.  A three-strand wire fence and gate were installed, and UR warning signs 
were posted.  The cover was as-built surveyed, and the as-built drawings are included as 
Appendix C of this report.  The CAU Land-Use Restriction Information form and a 
figure showing the locations of the surveyed points delineating the UR area are included in 
Appendix E of this report.  Annual site inspections will be required to ensure that the signs are 
intact and legible and that the UR is maintained.  Details on the post-closure requirements are 
included in Section 5.2 of this report. 
2.1.2.3 Corrective Action Site 25-19-02, Waste Disposal Site  
This site consists of a waste disposal site located near the Reactor Maintenance, Assembly, and 
Disassembly Facility.  No contaminants of concern (COCs) were identified during site 
characterization; therefore, the site was closed by taking no further action.   
2.1.2.4 Corrective Action Site 25-23-02, Radioactive Storage RR Cars 
This site includes nineteen RR cars located within the inner perimeter chainlink fence of the 
Radioactive Material Storage Facility (RMSF) north of the turnoff from Road H to the 
E-MAD Facility (Figure 4).  The RR cars were closed in place, and a UR was implemented to 
prohibit any unauthorized intrusive activity and restrict access to the RR cars.  UR warning signs 
were posted on the existing chainlink fence.  Two of the RR cars were posted as a Contamination 
Area due to removable radiological contamination on the cars.  As a best management practice, a 
pipe on one of the RR cars was sealed to prevent migration of contamination, and oil was drained 
from two locomotives.  The disposition of the oil is discussed in Section 2.1.2.6.  The CAU 
Land-Use Restriction Information form and a figure showing the locations of the surveyed points 
delineating the UR area are included in Appendix E of this report.  Annual site inspections will 
be required to ensure that the signs are intact and legible and that the UR is maintained.  Details 
on the post-closure requirements are included in Section 5.2 of this report. 
2.1.2.5 Corrective Action Site 25-23-13, ETL-Lab Radioactive Contamination 
This site consisted of radiologically impacted equipment, rooftop vents, high-efficiency 
particulate air (HEPA) ventilation system, and associated duct work located in Building 25-3124, 
the Engine Test Laboratory (ETL) (Figure 5).  Clean closure was implemented at the site by  
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removal and disposal of radiologically impacted items.  Partial demolition of the facility was 
performed to facilitate removal of the contaminated materials, and a total of approximately 
30 yd3 of waste was transported in end-dump trucks to the Area 9 U10c Sanitary Landfill for 
disposal.  A total of approximately 60 yd3 of waste was packaged in a transportainer and 
transported to the Area 5 Radioactive Waste Management Site (RWMS) for disposal as 
low-level waste (LLW).  In addition, a total of approximately 55 gallons of oil was drained from 
the equipment, determined to be free of radiological contamination and PCBs, and recycled as 
used oil.  A final radiological survey of the building was performed and indicated that residual 
contamination was not present above surface contamination limits specified in the Nevada/Yucca 
Mountain Project (NV/YMP) Radiological Control Manual (U.S. Department of Energy, Nevada 
Operations Office [DOE/NV], 2004).   
2.1.2.6 Corrective Action Site 25-23-18, Radioactive Material Storage 
This site, located at the RMSF, contained various discarded equipment and materials including 
fifteen storage casks; two gas cylinders; a pallet of dicalite bags located on the blue flatcar on RR 
Spur “S;” a pile of discarded equipment and materials including solid lead items located between 
RR Spurs “M” and “N;” a transportainer containing a drum labeled “lithium hydride,” HEPA 
filters, a vacuum cleaner, bagged electrical cables, and other miscellaneous equipment parts; and 
other miscellaneous surface debris (Figure 6).  The site also contained soil impacted with TPH, 
PCBs, and radiological COCs.  Clean closure was implemented at the site by removal of 
discarded equipment and materials and impacted soil.  
Radiological surveys and/or In-Situ Object Counting System (ISOCS) sampling were performed 
on discarded equipment and materials located between RR Spurs “M” and “N” and on the items 
in the transportainer, and the waste was segregated and properly packaged.  A total of 
approximately 90 yd3 of debris, including the empty transportainer, was determined to be free of 
radiological contamination and transported in end-dump trucks to the Area 9 U10c Sanitary 
Landfill for disposal.  A total of approximately 65 yd3 of debris was determined to be 
radiologically impacted.  All radiologically impacted debris was packaged in a transportainer 
except one item that was too large, which is staged outside the transportainer and will be 
wrapped in plastic for disposal.  The waste is currently staged onsite and will be transported to 
the Area 5 RWMS for disposal as LLW.  A total of approximately 2 yd3 of solid lead was 
packaged in a B-25 box and transported offsite for treatment and disposal as mixed waste (MW).  
A total of approximately 0.3 yd3 of solid lead is currently staged onsite and will be transported 
offsite for treatment and disposal as MW.  The drum labeled “lithium hydride” was opened and 
determined to contain smoke detectors, which have been characterized as transuranic (TRU) 
waste.  The drum and its contents were transported to the Area 5 TRU Pad. 
A total of approximately 55 gallons of oil was drained from equipment, determined to be 
hazardous, and transported offsite for treatment and disposal as HW.  A total of approximately 
5 gallons of coolant was drained from equipment and recycled.  A total of approximately 
55 gallons of oil was drained from two locomotives and recycled.  In addition, two lead acid 
batteries were removed from equipment and managed as universal waste (UW).  Radiological 
surveys of the batteries were performed, and they were recycled. 
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Radiological surveys and ISOCS sampling were performed on the fifteen storage casks.  They 
were opened, and liquid was present in some of the casks.  The liquid was pumped from the 
casks, solidified in drums, and transported offsite for disposal as LLW (approximately 1 yd3).  
Other solid materials that were present in the casks were removed, packaged in drums, are 
currently staged onsite, and will be transported to the Area 5 RWMS for disposal as LLW 
(approximately 1 yd3).  The fifteen empty casks were transported to an offsite facility for 
treatment and disposal as MW due to the presence of lead in the cask lining.  The two gas 
cylinders, miscellaneous surface debris located throughout the RMSF, and a total of 
approximately 75 yd3 of dicalite bags were transported in end-dump trucks to the Area 9 U10c 
Sanitary Landfill for disposal.   
A total of approximately 2 yd3 of TPH-impacted soil was excavated from two locations, 
packaged in drums, and transported to the Area 6 Hydrocarbon Landfill for disposal.  TPH field 
screening kits were used to guide the extents of the excavations.  Five verification samples, one 
from each side wall and one from the floor of the excavation located at the footprint of the 
discarded equipment pile between RR Spurs “M” and “N,” were collected and analyzed for TPH.  
Verification sample results indicated that the remaining soil did not contain TPH at 
concentrations above the action level; therefore, the excavation was backfilled with clean soil 
and contoured to the approximate surrounding grade.  Two verification samples, one from a 
randomly selected side wall and one from the floor of the excavation located in the south bunker, 
and one blind duplicate sample were collected and analyzed for TPH.  In addition, at this 
location, five soil samples were collected and analyzed for semi-volatile organic compounds to 
verify that no hazardous constituents of TPH were present at concentrations above action levels 
in the event that TPH was present at concentrations above the action level.  However, all 
verification sample results indicated that the remaining soil did not contain TPH at 
concentrations above the action level; therefore, the excavation was backfilled with clean soil 
and contoured to the approximate surrounding grade.  The laboratory data reports for these 
samples are included in Appendix B of this report.   
A total of approximately 1 yd3 of PCB-impacted soil was excavated and packaged in drums.  The 
concentration of PCBs in the waste was less than the Area 9 U10c Sanitary Landfill waste 
acceptance limit of 50 milligrams per kilogram (mg/kg); therefore, the soil was transported to the 
Area 9 U10c Sanitary Landfill for disposal.  Five verification samples, one from each side wall 
and one from the floor of the excavation, and one blind duplicate sample were collected and 
analyzed for PCBs.  Verification sample results indicated that the remaining soil did not contain 
PCBs at concentrations above the action level; therefore, the excavation was backfilled with 
clean soil and contoured to the approximate surrounding grade.  The laboratory data reports for 
these samples are included in Appendix B of this report. 
A total of approximately 4 yd3 of radiologically impacted soil was excavated from four locations 
and packaged in drums.  The soil was sampled, a waste was profile prepared and approved, and 
the waste is currently staged onsite and will be transported to the Area 5 RWMS for disposal as 
LLW.  Eight verification samples, one from a randomly selected side wall and one from the floor 
of each of the four excavations, and one blind duplicate sample were collected and analyzed for 
radionuclides.  Verification sample results indicated that the remaining soil did not contain 
radionuclides at concentrations above the action levels; therefore, the excavations were 
backfilled with clean soil and contoured to the approximate surrounding grade.  The laboratory 
data reports for these samples are included in Appendix B of this report. 
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A radiological survey of the area was performed, and it was determined that the area could be 
down-posted from a Contamination Area.  Signs were posted on the existing chainlink fence to 
identify the area as a Radioactive Materials Area (RMA).   
2.1.2.7 Corrective Action Site 25-34-01, NRDS Contaminated Bunker 
This site consists of a concrete bunker located in the northeast corner of the RMSF.  No COCs 
were identified during characterization; therefore, the site was closed by taking no further action.  
2.1.2.8 Corrective Action Site 25-34-02, NRDS Contaminated Bunker 
This site consists of a concrete bunker located in the southeast corner of the RMSF.  No COCs 
were identified during characterization; therefore, the site was closed by taking no further action. 
2.1.2.9 Corrective Action Site 25-99-16, USW G3 
This site, located outside of the NTS boundary west of Area 25 on the crest of Yucca Mountain, 
contains a radiological source that was entombed in concrete in a subsurface well (Figure 7).  
The site was closed in place, and a UR was implemented to prohibit unauthorized intrusive 
activity.  UR warning signs were posted.  The CAU Land-Use Restriction Information form and 
a figure showing the locations of the surveyed points delineating the use-restricted area are 
included in Appendix E of this report.  Annual site inspections will be required to ensure that the 
signs are intact and legible and that the UR is maintained.  Details on the post-closure 
requirements are included in Section 5.2 of this report. 
2.1.2.10 Corrective Action Site 26-08-01, Waste Dump/Burn Pit 
This site, located east of Building 26-2203, consisted of surface construction debris and ACM 
scattered approximately 800 ft along an arroyo (Figure 8).  TPH-impacted soil was also present.  
Clean closure was implemented at the site by removal and disposal of construction debris, ACM, 
and TPH-impacted soil.   
A total of approximately 2 yd3 of TPH-impacted soil was excavated and transported in an end-
dump truck to the Area 6 Hydrocarbon Landfill for disposal.  TPH field screening kits were used 
to guide the extent of the excavation.  Five verification samples, one from each side wall and one 
from the floor of the excavation, and one blind duplicate sample were collected and analyzed for 
TPH.  Verification sample results indicated that the remaining soil did not contain TPH at 
concentrations above the action level; therefore, the excavation was backfilled with clean soil 
and contoured to the approximate surrounding grade.  The laboratory data reports for these 
samples are included in Appendix B of this report. 
Construction debris and ACM were removed and segregated.  A total of approximately 
600 yd3 of construction debris was transported in end-dump trucks to the Area 9 U10c Sanitary 
Landfill for disposal.  A total of approximately 330 yd3 of ACM was packaged in “burrito bag” 
truck liners and transported to the Area 23 Sanitary Landfill for disposal.  Debris removal was 
confirmed by visual inspection and photographic documentation.  The area was contoured to the 
approximate surrounding grade. 
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2.1.2.11  Corrective Action Site 26-17-01, Pluto Waste Holding Area 
This site, located northeast of Building 26-2203, consisted of a buried clay pipe, a small 
concrete wall at the pipe outfall, and an evaporation pond containing TPH-impacted soil and 
PCB-impacted soil (Figure 9).  Clean closure was implemented at the site by removal and 
disposal of TPH-impacted soil and PCB-impacted soil.  The outlet of the pipe was also sealed 
with grout. 
A total of approximately 2 yd3 of TPH-impacted soil was excavated and transported in an 
end-dump truck to the Area 6 Hydrocarbon Landfill for disposal.  TPH field screening kits were 
used to guide the extent of the excavation.  Five verification samples, one from each side wall 
and one from the floor of the excavation, and one blind duplicate sample were collected and 
analyzed for TPH.  Verification sample results indicated that the remaining soil did not contain 
TPH at concentrations above the action level; therefore, the excavation was backfilled with clean 
soil and contoured to the approximate surrounding grade.  The laboratory data reports for these 
samples are included in Appendix B of this report. 
A total of approximately 3 yd3 of PCB-impacted soil was excavated.  The concentration of PCBs 
in the waste was less than the Area 9 U10c Sanitary Landfill waste acceptance limit of 50 mg/kg; 
therefore, the soil was transported in an end-dump truck to the Area 9 U10c Sanitary Landfill for 
disposal.  Five verification samples, one from each side wall and one from the floor of the 
excavation, and one blind duplicate sample were collected and analyzed for PCBs.  Verification 
sample results indicated that the remaining soil did not contain PCBs at concentrations above the 
action level; therefore, the excavation was backfilled with clean soil and contoured to the 
approximate surrounding grade.  The laboratory data reports for these samples are included in 
Appendix B of this report. 
2.1.2.12 Corrective Action Site 26-19-02, Contaminated Waste Dump #2 
This site, located approximately 1,600 ft southwest of Building 26-2203, consisted of buried 
debris in a concrete retention structure (Figure 10).  The debris included radiologically impacted 
items, solid lead items, ACM, and construction debris.  Clean closure was implemented at the 
site by removal and disposal of debris. 
Radiological surveys and ISOCS sampling were performed on excavated debris, and the waste 
was segregated, properly packaged, and transported for disposal.  A total of approximately 
90 yd3 of debris was determined to be free of radiological contamination and transported in 
end-dump trucks to the Area 9 U10c Sanitary Landfill for disposal.  A total of approximately 
80 yd3 of debris was determined to be radiologically impacted and was packaged in B-25 boxes 
and a transportainer.  The waste was transported to the Area 5 RWMS for disposal as LLW.   
A total of approximately 2 yd3 of solid lead was packaged in a B-25 box and transported offsite 
for treatment and disposal as MW.  In addition, a total of approximately 0.3 yd3 of ACM was 
determined to be radiologically impacted.  The asbestiform low-level waste (ALLW) was 
removed, packaged in a drum, is currently staged onsite, and will be transported to the Area 5 
RWMS for disposal.   
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Two drums containing wax-like material were discovered during closure activities and sampled, 
and the drums were transported to the Area 6 Hydrocarbon Landfill for disposal.  The laboratory 
data reports for these samples are included in Appendix B of this report (Sample Delivery 
Groups V2805 and V2806).  Three gas cylinders were also discovered, inspected, and found to 
be open.  The cylinders were transported to the Area 9 U10c Sanitary Landfill for disposal. 
A total of approximately 670 yd3 of soil contained small pieces of radiologically impacted debris 
and had to be removed for disposal.  The soil was packaged in soft-sided containers, and a total 
of 20 yd3 was transported to the Area 5 RWMS for disposal as LLW.  The remaining 650 yd3 is 
currently staged onsite and will be transported to the Area 5 RWMS for disposal as LLW.   
A final radiological survey was performed on the remaining concrete retention structure that 
indicated that residual contamination was not present above surface contamination limits 
specified in the NV/YMP Radiological Control Manual (DOE/NV, 2004).  The excavation was 
backfilled with clean fill and contoured to the approximate surrounding grade.   
2.2 DEVIATIONS FROM THE CORRECTIVE ACTION PLAN AS APPROVED 
No deviations from Revision 1 of the CAP (NNSA/NSO, 2006b) were necessary.   
2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED 
Closure activities began in August 2005 and were completed in December 2006.  Details of the 
schedule are provided in Table 2. 
TABLE 2.  CORRECTIVE ACTION UNIT 168 CLOSURE ACTIVITIES SCHEDULE 
CORRECTIVE ACTION SITE START DATE END DATE 
25-16-01, Construction Waste Pile August 30, 2005 May 17, 2006 
25-16-03, MX Construction Landfill August 29, 2005 June 29, 2006 
25-23-02, Radioactive Storage RR Cars December 7, 2006 December 20, 2006 
25-23-13, ETL-Lab Radioactive Contamination September 8, 2005 September 15, 2005 
25-23-18, Radioactive Material Storage July 10, 2006 December 20, 2006 
25-99-16, USW G3 September 14, 2005 September 14, 2005 
26-08-01, Waste Dump/Burn Pit August 30, 2005 October 25, 2006 
26-17-01, Pluto Waste Holding Area August 29, 2005 August 30, 2005 
26-19-02, Contaminated Waste Dump #2 August 23, 2006 November 27, 2006 
ETL:  Engine Test Laboratory   RR:  railroad 
MX:  Missile Experimental   USW:  Underground Southern Nevada Well 
2.4 SITE PLAN/SURVEY PLAT 
At CAS 25-16-03 (MX Construction Landfill), an engineered soil cover was installed.  The cover 
was as-built surveyed, and the as-built drawings are included as Appendix C of this report.   
In addition, CAS 25-16-03 (MX Construction Landfill), CAS 25-23-02 (Radioactive Storage 
RR Cars), and CAS 25-99-16 (USW G3) were closed in place with administrative controls, and 
URs were implemented.  Figures showing the locations of the surveyed points delineating the 
UR areas are included in Appendix E of this report.   
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3.0 WASTE DISPOSITION 
This section describes the waste streams generated during closure activities and their final 
disposition.  Waste streams included sanitary waste, hydrocarbon waste, Toxic Substances 
Control Act (TSCA)-regulated waste, ACM, ALLW, HW, LLW, TRU waste, MW, used oil, and 
UW.  Waste disposition is summarized in Table 3 and discussed in detail in the following 
sections.  Waste disposition documentation is included as Appendix D of this report.   
3.1 WASTE MINIMIZATION 
Industry standard waste minimization practices were applied throughout the course of closure 
activities.  These practices included: 
• Radiological survey instruments and ISOCS analysis to identify and segregate LLW 
• Laboratory analysis to correctly characterize and segregate waste streams 
• TPH field screening kits to guide the extents of the excavations for TPH-impacted soil 
• Size reduction of debris  
3.2 WASTE MANAGEMENT  
All waste was managed according to applicable federal and state regulations, U.S. Department of 
Energy (DOE) orders, and company procedures.  Waste management areas (WMAs) were 
established throughout the project, as needed.  All WMAs were identified with appropriate signs 
and boundaries to restrict unauthorized access.  The WMAs were inspected on a weekly or 
monthly basis, as required, to ensure that all containers were intact, not leaking, and not 
exceeding storage duration times.  Applicable WMAs were posted as RMAs whenever 
radiological waste was stored in the area.  Upon removal of radiologically impacted waste, the 
RMA was surveyed and de-posted. 
Waste containers were purchased either new or reconditioned.  All containers were inspected 
prior to use to verify that they were in good condition (e.g., no leaks, rust, or dents), lined or 
made of material that would not react with the waste, and met U.S. Department of Transportation 
requirements.  The containers remained closed while stored unless waste was being added.  
Containers were also handled in such a manner that the integrity of the container was not 
compromised.  Appropriate labels were affixed, and relevant information was marked on the 
containers with an indelible marker.  All information was legible and clearly visible. 
3.3 WASTE CHARACTERIZATION 
Waste streams were characterized according to company procedures.  Laboratory samples were 
collected, sealed with a custody seal, cooled to 4 degrees Celsius, and logged on a chain of 
custody.  Waste was also screened for radiological contamination using radiological survey 
instruments and ISOCS analysis.  
21 
Closure Report - CAU 168 
Section:  Waste Disposition 
Revision:  0 
Date:  January 2007 
TABLE 3.  CORRECTIVE ACTION UNIT 168 WASTE DISPOSITION SUMMARY 
WASTE 
STREAM CORRECTIVE ACTION SITE VOLUME DISPOSITION 
25-16-01, Construction Waste Pile 535 yd3 debris 
25-16-03, MX Construction Landfill 10 yd3 debris 
25-23-13, ETL-Lab Radioactive Contamination 30 yd3 debris 
90 yd3 debris 
25-23-18, Radioactive Material Storage 
75 yd3 dicalite 
26-08-01, Waste Dump/Burn pit 600 yd3 debris 
Sanitary 
Waste 
26-19-02, Contaminated Waste Dump #2 90 yd3 debris 
Disposed of at the Area 9 U10c Sanitary 
Landfill 
25-16-01, Construction Waste Pile 2 yd3 soil 
25-23-18, Radioactive Material Storage 2 yd3 soil 
26-08-01, Waste Dump/Burn pit 2 yd3 soil 
26-17-01, Pluto Waste Holding Area 2 yd3 soil 
Hydrocarbon 
Waste 
26-19-02, Contaminated Waste Dump #2 0.6 yd3 wax-like material 
Disposed of at the Area 6 Hydrocarbon 
Landfill 
25-23-18, Radioactive Material Storage 1 yd3 soil  
TSCA Waste 
26-17-01, Pluto Waste Holding Area 3 yd3 soil 
Disposed of at the Area 9 U10c Sanitary 
Landfill 
ACM 26-08-01, Waste Dump/Burn Pit 330 yd3 debris Disposed of at the Area 23 Sanitary Landfill 
ALLW 26-19-02, Contaminated Waste Dump #2 0.3 yd3 debris Staged onsite for disposal at the Area 5 RWMS 
HW 25-23-18, Radioactive Material Storage 55 gallons oil (from equipment) 
Transported to an offsite facility for treatment 
and disposal  
25-23-13, ETL-Lab Radioactive Contamination 60 yd3 debris Disposed of at the Area 5 RWMS 
65 yd3 debris 
4 yd3 soil 
1 yd3 solid material from 
casks  
Staged onsite for disposal at the Area 5 
RWMS 
25-23-18, Radioactive Material Storage 
1 yd3 solidified liquid from 
casks 
Transported to an offsite facility for treatment 
and disposal 
80 yd3 debris Disposed of at the Area 5 RWMS  
LLW 
26-19-02, Contaminated Waste Dump #2 
670 yd3 soil 
Staged onsite for disposal at the Area 5 
RWMS (20 yd3 disposed of at the Area 5 
RWMS) 
TRU waste 25-23-18, Radioactive Material Storage 1 drum smoke detectors Transported to the Area 5 TRU Pad 
0.3 yd3 lead Staged onsite for disposal at an offsite facility 
25-23-18, Radioactive Material Storage 2 yd3 lead 
15 casks 
MW 
26-19-02, Contaminated Waste Dump #2 2 yd3 lead 
Transported to an offsite facility for treatment 
and disposal 
25-23-13, ETL-Lab Radioactive Contamination 55 gallons oil 
5 gallons coolant Used Oil 
25-23-18, Radioactive Material Storage 55 gallons oil (from 
locomotives) 
Recycled 
UW 25-23-18, Radioactive Material Storage 2 batteries Recycled at an offsite facility 
ACM:  asbestos-containing material 
ALLW:  asbestiform low-level waste 
ETL:  Engine Test Laboratory 
HW:  hazardous waste 
LLW:  low-level waste 
MW:  mixed waste  
MX:  Missile Experimental 
RWMS:  Radioactive Waste Management Site 
TRU:  transuranic 
TSCA:  Toxic Substances Control Act  
UW:  universal waste 
yd3:  cubic yard(s) 
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3.4 WASTE STREAMS AND DISPOSAL 
Waste streams generated during closure activities at CAU 168 included sanitary waste, 
hydrocarbon waste, TSCA-regulated waste, ACM, ALLW, HW, LLW, TRU waste, MW, used 
oil, and UW.  Waste disposition documentation is included as Appendix D of this report.  
3.4.1 Sanitary Waste 
A total of approximately 1,430 yd3 of sanitary waste was generated during closure activities.  
Debris was determined to be sanitary waste based on process knowledge, radiological survey 
results, and/or ISOCS sample results.  All sanitary waste was transported in end-dump trucks to 
the Area 9 U10c Sanitary Landfill for disposal.  
3.4.2 Hydrocarbon Waste 
A total of approximately 8 yd3 of TPH-impacted soil was excavated for disposal during closure 
activities.  In addition, wax-like material found in two drums at CAS 26-19-02 (Contaminated 
Waste Dump #2) was determined to be impacted with hydrocarbons.  Hydrocarbon waste was 
transported in drums or end-dump trucks to the Area 6 Hydrocarbon Landfill for disposal.    
3.4.3 Toxic Substances Control Act-Regulated Waste 
A total of approximately 4 yd3 of PCB-impacted soil was excavated for disposal during closure 
activities.  The concentration of PCBs in the waste was less than the Area 9 U10c Sanitary 
Landfill waste acceptance limit of 50 mg/kg; therefore, the soil was transported to the Area 9 
U10c Sanitary Landfill for disposal.   
3.4.4 Asbestos-Containing Material 
A total of approximately 330 yd3 of ACM was generated at CAS 26-08-01 (Waste Dump/Burn 
Pit) during closure activities.  The ACM was packaged in “burrito bag” truck liners and 
transported to the Area 23 Sanitary Landfill for disposal.   
3.4.5 Asbestiform Low-Level Waste 
A total of approximately 0.3 yd3 of ALLW was generated during closure activities at 
CAS 26-19-02 (Contaminated Waste Dump #2).  The ALLW was packaged in a drum, is 
currently staged onsite, and will be transported to the Area 5 RWMS for disposal. 
3.4.6 Hazardous Waste 
A total of approximately 55 gallons of oil drained from equipment located at CAS 25-23-18 
(Radioactive Material Storage) was determined to be impacted with hazardous constituents.  The 
oil was transported offsite for treatment and disposal.   
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3.4.7 Low-Level Waste 
A total of approximately 880 yd3 of LLW was generated during closure activities.  
Radiologically impacted soil and debris were properly packaged and staged.  A total of 60 yd3 of 
LLW generated at CAS 25-23-13 (ETL-Lab Radioactive Contamination) was transported to the 
Area 5 RWMS for disposal.  LLW generated by solidifying the cask contents at CAS 25-23-18 
(Radioactive Material Storage) was transported offsite for treatment and disposal.  A total of 
100 yd3 of debris and soil from CAS 26-19-02 (Contaminated Waste Dump #2) was transported 
to the Area 5 RWMS for disposal.  LLW that is currently staged onsite at CAS 25-23-18 
(Radioactive Material Storage) and CAS 26-19-02 (Contaminated Waste Dump #2) will be 
transported to the Area 5 RWMS for disposal. 
3.4.8 Transuranic Waste 
The drum labeled “lithium hydride” from CAS 25-23-18 (Radioactive Material Storage) was 
opened and found to contain smoke detectors, which must be handled and disposed of as TRU 
waste.  The smoke detectors were transported to the Area 5 TRU Pad. 
3.4.9 Mixed Waste 
A total of approximately 4 yd3 of radiologically impacted solid lead from CAS 25-23-18 
(Radioactive Material Storage) and CAS 26-19-02 (Contaminated Waste Dump #2) was 
packaged in a B-25 box and transported to a permitted offsite facility for treatment and disposal.  
In addition, fifteen empty storage casks were managed as MW and transported to a permitted 
offsite facility for treatment and disposal.  An additional 0.3 yd3 of radiologically impacted solid 
lead from CAS 25-23-18 (Radioactive Material Storage) is currently staged onsite and will be 
transported offsite for treatment and disposal. 
3.4.10 Used Oil 
A total of approximately 115 gallons of fluids, including oil and coolant, that were drained from 
equipment reservoirs at CAS 25-23-13 (ETL-Lab Radioactive Contamination) and locomotives 
at CAS 25-23-18 (Radioactive Material Storage) were determined to be free of radiological and 
hazardous constituents and were recycled as used oil.   
3.4.11 Universal Waste 
Two batteries were removed from equipment at CAS 25-23-18 (Radioactive Material Storage).  
They were determined to be free of radiological contamination and managed as UW.  The 
batteries were transferred to an offsite facility for recycling. 
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4.0 CLOSURE VERIFICATION RESULTS 
To verify that CAU 168 closure activities met cleanup criteria, soil verification samples were 
collected and analyzed at four CASs.  The results showed no COCs above the action levels 
remained at the sites.  Sample results are summarized in Table 4 through Table 7, and the 
laboratory data reports are included in Appendix B of this report.  In addition, final radiological 
surveys of CAS 25-23-13 (ETL-Lab Radioactive Contamination) and CAS 26-19-02 
(Contaminated Waste Dump #2) were performed to verify that residual contamination was not 
present above surface contamination limits specified in the NV/YMP Radiological Control 
Manual (DOE/NV, 2004).   
4.1 DATA QUALITY ASSESSMENT 
Accurate and defensible analytical data were collected to verify that waste and verification 
samples were properly characterized, managed, and disposed during CAU 168 closure activities.  
The following sections describe the quality assurance (QA)/quality control (QC) procedures, data 
validation process, and a reconciliation of the CSM with actual findings during CAU 168 closure 
activities.  More detail on the QA/QC procedures for CAU 168 can be found in Revision 1 of the 
CAP for CAU 168 (NNSA/NSO, 2006b). 
4.1.1 Quality Assurance/Quality Control Procedures 
Verification and waste characterization samples were collected with disposable polyethylene 
scoops and placed in appropriately labeled sample containers secured with custody seals.  All 
samples were labeled with a unique sample number, placed on ice, and transported under a chain 
of custody.  Standard QA/QC samples were collected (i.e., one blind duplicate per twenty 
samples).  Samples were analyzed by certified offsite contract laboratories.  Analytical results 
were validated at the laboratory using stringent QA/QC procedures, including matrix 
spike/matrix spike duplicates, spiked surrogate recovery analysis, verification of analytical 
results, and data quality indicator requirements.  Detailed information regarding the QA/QC 
program requirements can be found in the Industrial Sites QAPP (NNSA/NV, 2002). 
4.1.2 Data Validation 
Data validation was performed according to the Industrial Sites QAPP (NNSA/NV, 2002) which 
is based on the U.S. Environmental Protection Agency (EPA) functional guidelines for data 
quality (EPA, 1994 and 1999).  Data were reviewed to ensure that samples were appropriately 
processed and analyzed, and that the results are valid.  All sample data were internally validated 
at the Tier I and Tier II levels.  No anomalies were discovered in the data that would discredit 
any of the waste characterization or verification sample results.  While only summary laboratory 
QC data for verification samples are included in Appendix B of this report, the complete data set, 
including validation reports for waste characterization and verification samples, is maintained in 
the project files and available upon request. 
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TABLE 4.  CORRECTIVE ACTION SITE 25-16-01 VERIFICATION SAMPLE RESULTS 
TPH DRO (mg/kg) TPH GRO (mg/kg) DATE 
COLLECTED 
SAMPLE 
DELIVERY 
GROUP 
SAMPLE NUMBER 
PAL = 100 PAL = 100 
168251601-V1 ND  ND 
168251601-V2 ND ND 
168251601-V3 ND ND 
168251601-V4 ND ND 
168251601-V5 ND ND 
08/31/2005 V2538 
168251601-V6 ND ND 
mg/kg:  milligrams per kilogram    TPH DRO:  total petroleum hydrocarbons diesel range organics 
ND:  not detected above minimum laboratory detection limits  TPH GRO:  total petroleum hydrocarbons gasoline range organics 
PAL:  preliminary action level 
TABLE 5.  CORRECTIVE ACTION SITE 25-23-18 VERIFICATION SAMPLE RESULTS 
PCBs (mg/kg) TPH DRO (mg/kg) LOCATION 
OF SAMPLE 
DATE 
COLLECTED 
SAMPLE 
DELIVERY 
GROUP 
SAMPLE NUMBER RADIOLOGICAL ISOTOPES 
PAL = 1 PAL = 100 
168252318-2A -- -- ND 
168252318-2B -- -- ND 
168252318-2C -- -- 3.5 
168252318-2D -- -- ND 
Discarded 
Equipment 
Pile 
Footprint 
07/12/2006 
168252318-2E -- -- ND 
168252318-TPH1A -- -- 4.6 
168252318-TPH1B -- -- 7.9 South Bunker 07/17/2006 
V2709 
168252318-TPH1C -- -- 5.8 
168252318-PCB1 -- ND -- 
168252318-PCB2 -- ND -- 
168252318-PCB3 -- ND -- 
168252318-PCB4 -- Aroclor-1260 = 0.022 -- 
168252318-PCB5 -- Aroclor-1260 = 0.022 -- 
RR Spur “Q” 07/20/2006 V2718 
168252318-PCB6 -- ND -- 
2523181V1 < PALs -- -- 
2523181V2 < PALs -- -- West of Gate  10/01/2006 V2794 
2523181V3 < PALs -- -- 
2523182V1 < PALs -- -- RR Spur “M” 11/09/2006 2523182V2 < PALs -- -- 
2523183V1 < PALs -- -- RR Spur “S” 11/09/2006 
V2806 
2523183V2 < PALs -- -- 
2523184V1 < PALs -- -- RR Spur “O” 10/01/2006 V2794 2523184V2 < PALs -- -- 
--:  not analyzed for in sample    PCBs:  polychlorinated biphenyls 
mg/kg:  milligrams per kilogram    RR:  railroad 
ND:  not detected above minimum laboratory detection limits  TPH DRO:  total petroleum hydrocarbons diesel range organics 
PAL:  preliminary action level 
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TABLE 6.  CORRECTIVE ACTION SITE 26-08-01 VERIFICATION SAMPLE RESULTS 
TPH DRO (mg/kg) TPH GRO (mg/kg) DATE 
COLLECTED 
SAMPLE 
DELIVERY 
GROUP 
SAMPLE NUMBER 
PAL = 100 PAL = 100 
168260801-V1 ND ND 
168260801-V2 ND ND 
168260801-V3 ND ND 
168260801-V4 ND ND 
168260801-V5 ND ND 
08/30/2005 V2538 
168260801-V6 ND ND 
mg/kg:  milligrams per kilogram    TPH DRO:  total petroleum hydrocarbons diesel range organics 
ND:  not detected above minimum laboratory detection limits  TPH GRO:  total petroleum hydrocarbons gasoline range organics 
PAL:  preliminary action level 
 
TABLE 7.  CORRECTIVE ACTION SITE 26-17-01 VERIFICATION SAMPLE RESULTS 
PCBs (mg/kg) TPH DRO (mg/kg) TPH GRO (mg/kg) DATE 
COLLECTED 
SAMPLE 
DELIVERY 
GROUP 
SAMPLE 
NUMBER PAL = 1 PAL = 100 PAL = 100 
168261701-V1 ND  -- -- 
168261701-V2 ND -- -- 
168261701-V3 Aroclor-1260 = 0.067 -- -- 
168261701-V4 ND -- -- 
168261701-V5 ND -- -- 
168261701-V6 ND -- -- 
168261701-V7 -- ND ND 
168261701-V8 -- ND ND 
168261701-V9 -- ND ND 
168261701-V10 -- ND ND 
08/29/2005 
168261701-V11 -- ND ND 
08/30/2005 
V2538 
168261701-V12 -- ND ND 
--:  not analyzed for in sample    PCBs:  polychlorinated biphenyls 
mg/kg:  milligrams per kilogram    TPH DRO:  total petroleum hydrocarbons diesel range organics 
ND:  not detected above minimum laboratory detection limits  TPH GRO:  total petroleum hydrocarbons gasoline range organics 
PAL:  preliminary action level 
4.1.3 Conceptual Site Models 
Five CAU 168 CSMs were developed and were presented in the approved Corrective Action 
Investigation Plan for CAU 168 (NNSA/NV, 2001).  A detailed description of the CSMs is 
presented in Section 1.3.1 of this report.  All CSMs were confirmed by soil sample results and 
verified during closure activities.  
4.2 USE RESTRICTION 
URs have been implemented for the following CASs: 
• CAS 25-16-03, MX Construction Landfill 
• CAS 25-23-02, Radioactive Storage RR Cars 
• CAS 25-99-16, USW G3 
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4.2.1 CAS 25-16-03, MX Construction Landfill 
At this site, an engineered soil cover was installed, and UR warning signs were posted to warn 
against intrusive activity according to the FFACO UR posting guidance (FFACO, 2003).  The 
CAU Land-Use Restriction Information form and a figure showing the locations of the surveyed 
points delineating the UR area are included in Appendix E of this report.  Annual site inspections 
will be required to ensure that the signs are intact and legible and that the UR is maintained.  
Details on the post-closure requirements are included in Section 5.2 of this report. 
4.2.2 CAS 25-23-02, Radioactive Storage RR Cars 
At this site, UR warning signs were posted to warn against intrusive activity and limit access to 
the RR cars according to the FFACO UR posting guidance (FFACO, 2003).  The CAU Land-
Use Restriction Information form and a figure showing the locations of the surveyed points 
delineating the UR area are included in Appendix E of this report.  Annual site inspections will 
be required to ensure that the signs are intact and legible and that the UR is maintained.  Details 
on the post-closure requirements are included in Section 5.2 of this report. 
4.2.3 CAS 25-99-16, USW G3 
At this site, a radiological source that was entombed in concrete in a subsurface well was 
use-restricted.  UR warning signs were posted to warn against intrusive activity according to the 
FFACO UR posting guidance (FFACO, 2003).  The CAU Land-Use Restriction Information 
form and a figure showing the locations of the surveyed points delineating the UR area are 
included in Appendix E of this report.  Annual site inspections will be required to ensure that the 
signs are intact and legible and that the UR is maintained.  Details on the post-closure 
requirements are included in Section 5.2 of this report. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
5.1 CONCLUSIONS 
The following site closure activities were performed at CAU 168 and are documented in this CR: 
• CAS 25-16-01 (Construction Waste Pile) was clean closed by removing and disposing of 
construction debris and TPH-impacted soil.     
• CAS 25-16-03 (MX Construction Landfill) was closed in place with administrative controls.  
An engineered soil cover was installed, and UR warning signs were posted. 
• CAS 25-19-02 (Waste Disposal Site) required no further action. 
• CAS 25-23-02 (Radioactive Storage RR Cars) was closed in place with administrative 
controls.  UR warning signs were posted on the existing chainlink fence. 
• CAS 25-23-13 (ETL-Lab Radioactive Contamination) was clean closed by removing and 
disposing of radiologically contaminated equipment, a ventilation system, and associated 
duct work.     
• CAS 25-23-18 (Radioactive Material Storage) was clean closed by excavating TPH-impacted 
soil, PCB-impacted soil, and radiologically contaminated soil.  Storage casks, solid lead 
items, dicalite bags, a transportainer and its contents, and other miscellaneous surface debris 
were also removed. 
• CAS 25-34-01 (NRDS Contaminated Bunker) required no further action. 
• CAS 25-34-02 (NRDS Contaminated Bunker) required no further action. 
• CAS 25-99-16 (USW G3) was closed in place with administrative controls.  UR warning 
signs were posted. 
• CAS 26-08-01 (Waste Dump/Burn Pit) was clean closed by removing and disposing of 
construction debris, ACM, and TPH-impacted soil.   
• CAS 26-17-01 (Pluto Waste Holding Area) was clean closed by removing and disposing of 
TPH-impacted soil and PCB-impacted soil.  
• CAS 26-19-02 (Contaminated Waste Dump #2) was clean closed by removing radiologically 
contaminated debris and soil, solid lead items, ACM, and construction debris.     
5.2 POST-CLOSURE REQUIREMENTS 
5.2.1 Inspections 
Inspections are required for the following CASs: 
• CAS 25-16-03, MX Construction Landfill 
• CAS 25-23-02, Radioactive Storage RR Cars 
• CAS 25-99-16, USW G3 
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Inspections will be performed on an annual basis for the first five years and once every five years 
thereafter, for a total of thirty years.  Inspections will consist of visual observations to verify that 
fencing is in good condition, UR warning signs at each CAS are in place and readable, and that 
the UR is maintained.  The interiors of the UR areas will also be inspected to confirm there have 
been no disturbances to the area.  If any maintenance and repair requirements are identified, 
funding will be requested and the repairs scheduled.  Any repairs will be documented in writing 
at the time of repair.  
The condition of the fencing and postings will be documented in the combined NTS post-closure 
annual letter report.  The letter report will include a discussion of observations and provide a 
record of any maintenance activities.  A copy of the letter report will be submitted to the Nevada 
Division of Environmental Protection (NDEP). 
5.3 RECOMMENDATIONS  
Since closure activities for CAU 168 have been completed following Revision 1 of the 
NDEP-approved CAP (NNSA/NSO, 2006b) as documented in this report, NNSA/NSO requests 
the following: 
1. A Notice of Completion be provided by NDEP to NNSA/NSO for the closure of CAU 168. 
2. The transfer of CAU 168 from Appendix III to Appendix IV, Closed Corrective Action 
Units, of the FFACO (FFACO, 1996).
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A.1.0 DQO Overview
The CAU 168 investigation will be based on the DQOs developed by representatives of NDEP and 
NNSA/NV.  The DQO process is a strategic planning approach based on the scientific method that is 
used to prepare for a site investigation/characterization data collection activity.  The DQO process is 
designed to ensure that the data collected will provide sufficient and reliable information to identify, 
evaluate, and technically defend the chosen corrective action, if necessary.  
Existing information about the nature and extent of contamination at 11 of the 12 CASs in CAU 168 
is insufficient to evaluate and select preferred corrective actions.  Only CAS 25-99-16 has enough 
existing information to select a preferred corrective action alternative of close in place with land-use 
restrictions.  Therefore, this site will not be addressed during the DQO process.  Because the 
investigation of CAU 168 will occur in two phases, separate DQOs for each phase have been 
developed.  Step 1, State the Problem has elements common to both phases of the investigation 
(e.g., CSMs and Planning Team) and those common elements will be addressed in Section A.1.0.  
The environmental problem particular to each phase will be addressed in each separate phase.  The 
remaining Steps 2 through 7 will be specific to each phase.
A.1.1 DQO Planning Team
The DQO planning team for the FFACO-required DQO Kick-Off Meeting consists of  
representatives from ITLV, NNSA/NV, BN, and NDEP.  The primary decision makers include 
representatives from NNSA/NV and NDEP.  Decision makers will receive notifications as work 
progresses and when decision points are reached within the investigation/characterization data 
collection activities.
A.1.2 Background
The August 14, 2001, DQO meeting provided brief descriptions of each CAS to acquaint the planning 
team with the environmental problems identified at CAU 168 (copies of the presentation are available 
in project files).  Section 2.0 of the CAIP provides background information including physical setting 
and operational history.  Existing references that were reviewed and are the primary source for the 
background information are provided in Section A.4.0.
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Twelve CASs comprise CAU 168, Area 25 and 26 Contaminated Materials and Waste Dumps.  Nine 
CASs are in Area 25 and three CASs are in Area 26.  The twelve CASs are:
• CAS 25-16-01, Construction Waste Pile
• CAS 25-16-03, MX Construction Landfill
• CAS 25-19-02, Waste Disposal Site
• CAS 25-23-02, Radioactive Storage RR Cars
• CAS 25-23-13, ETL-Lab Radioactive Contamination
• CAS 25-23-18, Area 25 Radioactive Material Storage
• CAS 25-34-01, NRDS Contaminated Bunker
• CAS 25-34-02, NRDS Contaminated Bunker
• CAS 25-99-16, Underground Southern Nevada Well G3 (USW G3)
• CAS 26-08-01, Waste Pile/Burn Pit
• CAS 26-17-01, Pluto Waste Holding Area
• CAS 26-19-02, Contaminated Waste Dump #2
A.1.3 Conceptual Site Model
The CSM describes the most probable scenario for current conditions at each site and defines the 
assumptions that are the basis for identifying appropriate sampling strategy and data collection 
methods.  An accurate conceptual site model is important as it serves as the basis for all subsequent 
inputs and decisions throughout the DQO process.  The basis for developing the CSMs was process 
knowledge and historical records.
If additional elements are identified during investigation/characterization activities that are outside 
the scope of the CSMs as presented, the situation will be reviewed and a recommendation will be 
made has to how best to proceed.  For example, if radionuclides are found to be present at 
CAS 25-16-01, a construction/sanitary waste pile, then the sample design will be reevaluated for its 
adequacy in generating the type of data required for decision making.  In such cases, NDEP will be 
notified and given the opportunity to comment on, or concur with, the recommendation.
Future land-use scenarios limit future uses to various nonresidential uses (DOE/NV, 1998).  Eleven 
of the CASs in Areas 25 and 26 are located within the Research, Test, and Experiment Zone under 
Alternative 3 (DOE/NV, 1998).  This zone is designated for small-scale research and development 
projects; demonstrations; pilot projects; outdoor tests; and experiments for the development, quality 
assurance, or reliability of conditions.  This zone includes compatible defense and nondefense 
research, development, and testing projects and activities (DOE/NV, 1998).  Corrective Action 
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Site 25-99-16 is located west of Area 25 on U.S. Bureau of Land Management property in Nye 
County.  It is currently in an area under a mineral and mining leasing withdrawal for the Yucca 
Mountain Site Characterization Project. 
Exposure scenarios for sites located within the NTS boundaries are limited by the future land-use 
scenarios to site workers who may be exposed to COPCs through oral ingestion, inhalation, or dermal 
contact (absorption) of soils and/or debris (e.g., equipment, concrete) due to inadvertent disturbance 
of these materials.  An additional exposure pathway through external/gamma exposure is present at 
each site containing potential radiological contamination (e.g., CASs within the RMSF).
Several of the CASs are grouped together based on similar conceptual model elements and 
documented assumptions and are discussed in the following sections.  Table A.1-1 provides 
information on additional CSM elements for each CAS that will be used throughout the remaining 
steps of the DQO process. 
A.1.3.1 Waste Dumps and Landfills
This section describes CSM elements and assumptions for CASs designated as various types of waste 
disposal sites and include the following:  
• 25-16-01
• 25-16-03
• 25-19-02
• 26-19-02
• 26-08-01
Debris of various origins are reportedly buried in the subsurface and covered with fill materials, with 
the exception of CAS 26-08-01 where debris is located primarily at the surface with no cover 
material.  Figure A.1-1 and Figure A.1-2 show generalized representations of the CSM constructed 
for current site conditions at the waste disposal sites.  The CSM diagram shown in Figure A.1-2 for 
CAS 26-19-02 (CWD-2) is required to illustrate differences in migration and transport pathways due 
to the  presence of an engineered barrier.                
The primary source of potential contamination for all five CASs is associated with the disposal and/or 
burial of various combinations of construction debris, sanitary waste, radiologically contaminated 
materials, and/or potentially hazardous wastes.  Surface and subsurface soils are the affected media 
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Table A.1-1
Conceptual Site Model
Description of Elements for Each CAS in CAU 168
 (Page 1 of 2)
CSM Waste Disposal Sitesa Contaminated Materials and Facilitiesb Individual CSMsc
CAS Identifier 25-16-01 25-16-03 25-19-02 26-19-02 26-08-01 25-23-02 25-23-13 25-34-01 25-34-02 25-23-18 26-17-01 25-99-16
 CAS
Description
Construction 
Waste Pile at 
E-MAD
MX 
Construction 
Landfill
Waste 
Disposal Site 
at R-MAD
Project Pluto 
Contaminated 
Waste
Dump #2
Project Pluto 
Waste Pile/
Burn Pit
Radioactive 
Storage 
Railroad Cars
ETL Laboratory 
Radioactive 
Contamination
NRDS 
Contaminated
Bunker
NRDS 
Contaminated
Bunker
Area 25 
Radioactive 
Material 
Storage
Project Pluto 
Waste 
Holding Area
Underground 
Southern 
Nevada Well 
USW G-3
Source(s) of Potential 
Contamination
Disposal of 
construction waste
Disposal of 
sanitary and 
construction 
waste
Surface disposal 
of discarded 
equipment and 
materials
Disposal of 
operational 
wastes
Disposal of 
construction 
waste and 
miscellaneous 
materials
Nuclear engine 
and rocket testing
Experiments with 
contaminated soils 
and animal parts
Contamination 
from storage of 
contaminated 
materials
Contamination 
from storage of 
contaminated 
materials
Nuclear engine 
and rocket 
testing; soil 
contaminated 
from stored 
materials
Radioactive 
effluent from 
building floor 
drains and test 
pad
Logging tool with 
gamma-radiation 
source lost 
downhole at 
approximately 
1,250 ft bgs
Affected Media Soil/sediment Soil Soil/sediment Soil/concrete Soil/sediment Solid materials, 
predominantly 
metals
Solid materials Concrete Concrete Soil and solid 
materials
Soil and effluent 
line piping
Concrete and 
bedrock
Site Status Sites are inactive and/or abandoned with no additional disposal of materials or liquids Radioactively 
contaminated 
materials 
present at site 
may contribute 
additional 
contamination to 
soil
It is unknown if 
drains are still 
open within 
building
As of 1995, 
USW G-3 was 
used to monitor 
groundwater 
elevation, 
current status is 
not known
Amount Released Unknown 200 millicuries of 
cesium-137 as of 
July 30, 1977
Potentially Released 
Material
Contaminants released or eroded from solids; residual 
amounts of fluids from discarded containers
Solubilized 
and/or 
particulate 
activation and 
fission products 
and uranium
Contaminants 
released or 
eroded from 
solids; residual 
amounts of fluids 
from discarded 
containers
Solubilized and/or 
particulate 
activation and 
fission products, 
and uranium
Solubilized and/or 
particulate 
radionuclides 
including 
plutonium and 
uranium isotopes
Solubilized and/or particulate 
activation and fission products and 
uranium
Solubilized 
and/or 
particulate 
activation and 
fission products 
and uranium; 
hydrocarbons 
(grease and oil) 
from leaking 
equipment
Solubilized 
and/or 
particulate 
fission products 
and uranium
Cesium-137 
source
Existing/Historical 
Data on COPCs
No records available Alpha, beta,
and gamma 
radioactivity above 
free release based 
on surveys and 
swipe counts
No records available Radiological 
survey/sampling 
indicates above- 
background 
cobalt-60 and 
cesium-137 
activity
Two surface soil 
samples 
analyzed for 
gamma emitters  
only naturally 
occurring 
radionuclides 
detected
Remaining 
activity 
calculated at 115 
millicuries of 
cesium-137
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Migration 
Mechanism(s)
Soil: infiltration of 
precipitation
Surface water and 
sediment: possible 
runoff to a natural 
wash
Soil: infiltration of 
precipitation
Soil: infiltration of 
precipitation
Surface water 
and sediment: 
possible runoff to 
a natural wash
Soil: infiltration of 
precipitation 
(limited if 
disposal pit has 
concrete floor)
From concrete 
surfaces: runoff 
of precipitation 
and/or degration 
of concrete may 
cause migration 
to soil 
Soil: infiltration of 
precipitation
Surface water 
and sediment: 
possible runoff to 
a natural wash
From railroad cars 
and material: 
runoff of 
precipitation and 
degradation of 
solids may cause 
migration to 
surface soil at 
CAS 25-23-18
From parts of 
system on roof: 
runoff of 
precipitation and/or 
degradation may 
cause release to 
environment
From parts inside 
building: no 
credible pathway 
to environment
From concrete surfaces: runoff of 
precipitation and/or degration of 
concrete may cause migration to soil 
at CAS 25-23-18
Soil: infiltration of 
precipitation
From materials: 
runoff of 
precipitation and 
degradation of 
materials may 
cause migration 
to soil
Soil: infiltration of 
precipitation
Effluent line 
piping: potential 
flushing of 
contaminants 
from line
None (see text)
Groundwater Groundwater impacts are not expected.  The depth to groundwater measured in six wells in Jackass Flats (Area 25) varies between 710 to 1,160 feet (ft) below ground surface (bgs) (USGS, 1995a).  In Area 26, perched groundwater 
is reported from 81 to 167 ft bgs (USGS, 1964).  The regional water table in Area 26 is thought to be approximately 1,700 ft bgs (DRI, 1988).
Depth to 
groundwater in 
Well  USW G-3 
is 2,460 ft bgs 
(USGS, 1993)
Table A.1-1
Conceptual Site Model
Description of Elements for Each CAS in CAU 168
 (Page 2 of 2)
CSM Waste Disposal Sitesa Contaminated Materials and Facilitiesb Individual CSMsc
CAS Identifier 25-16-01 25-16-03 25-19-02 26-19-02 26-08-01 25-23-02 25-23-13 25-34-01 25-34-02 25-23-18 26-17-01 25-99-16
 CAS
Description
Construction 
Waste Pile at 
E-MAD
MX 
Construction 
Landfill
Waste 
Disposal Site 
at R-MAD
Project Pluto 
Contaminated 
Waste
Dump #2
Project Pluto 
Waste Pile/
Burn Pit
Radioactive 
Storage 
Railroad Cars
ETL Laboratory 
Radioactive 
Contamination
NRDS 
Contaminated
Bunker
NRDS 
Contaminated
Bunker
Area 25 
Radioactive 
Material 
Storage
Project Pluto 
Waste 
Holding Area
Underground 
Southern 
Nevada Well 
USW G-3
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Figure A.1-1
Conceptual Site Model for Waste Disposal Sites
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Figure A.1-2
Conceptual Site Model for CAS 26-19-02, Project Pluto Contaminated Waste Dump #2
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where material contributing to potential contamination may have been directly released via residual 
fluids in discarded containers, erosion of various contaminants off the surface of solid materials, 
and/or leaching of contaminants from materials.  The primary materials disposed at each site as 
determined by historical information are listed in Table A.1-1.
The production of leachate generated in any of the waste disposal sites is assumed to be minimal 
based on low precipitation, high evapotranspiration rates, limited volumes of residual fluids from 
discarded containers, and the nature of debris/waste disposed at site (e.g., construction debris).  For 
CASs 25-16-01, 25-16-03, 25-19-02, and 26-08-01, it is assumed that the waste disposal sites are not 
lined with engineered barriers; therefore, vertical migration of potentially hazardous leachate would 
typically predominate over lateral migration.  However, three of the CASs are located within 
potential water courses (25-16-01, 25-19-02, and 26-08-01), which increase the likelihood of lateral 
migration of contaminants downstream during heavy rainfall events.  The CWD-2 (CAS 26-19-02) is  
constructed with concrete barriers so that vertical and lateral migration of potential radioactive 
leachate would be restricted from reaching surrounding soils.
Historical documentation and field observations identify the approximate locations of buried 
materials at CASs 25-16-01 (E-MAD area) and 25-16-03 (MX landfill).  Although geophysical 
surveys are not yet available for CAS 25-16-01, it is assumed that subsurface anomalies identified by 
geophysics represent the areas of buried waste and locations of any COPC releases into the 
environment.  Process knowledge indicates that only construction and possibly sanitary wastes were 
disposed of at these two sites.  Historical photos indicate that material was burned within a trench or 
depression at CAS  25-16-01, thereby potentially limiting the volume of debris.
At CAS 25-19-02 (R-MAD area), historical documentation provides information for only the 
“potential” of buried materials.  There are no records that specifically identify the area as a buried 
waste disposal area, rather the area has been historically identified as a holding area.  Therefore, its 
assumed that if debris (and consequently potential contamination) is present anywhere within 
geographic area of the CAS, it will be located at subsurface geophysical anomalies identified in 
recent surveys.  In addition, it is assumed that material would be close to the surface (e.g., less than 
5 ft bgs) since the area was not originally designated as a burial waste dump or landfill.  The 
anomalies suggest discrete, separate areas rather than a trench-like configuration.  If buried material 
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is identified, its assumed that materials may be radiologically contaminated based on historical 
R-MAD operations.  
Debris and waste, and consequently any contamination, present at CAS 26-08-01 is confined to the 
surface and near-surface soils and primarily along the north side of a small drainage.  The debris 
present can be divided conceptually into four populations or source terms based on common 
properties within each population.  These consist of (1) soil piles, (2) construction debris, 
(3) miscellaneous debris, and (4) the burn pit soil.  The existence and location of a burn pit has not 
been confirmed.  Uses for the pit are assumed to have been burning trash, debris, and possibly 
explosives.  If explosives were burned, residues are assumed to be minimal based on burning 
properties of explosives.  The debris appears stable along sides of wash, but erosion into the arroyo 
during heavy rainfall and flash flood events is possible.  However, the arroyo appears to have been 
modified by construction activities for the Project Pluto Testing facility, which subsequently 
truncated the arroyo from the upstream drainage.  This limits the potential volume of water for flash 
flood events to the drainage from the immediate area.   
Based on historical documentation and recent radiological surface surveys, potentially radiologically 
contaminated materials at CAS 26-19-02 are not immediately located at the surface.  Based on field 
observations during recent site visits, limited excavation appears to have occurred in portions of the 
dump which could have diminished the original volume of waste.  However, no documentation has 
been identified to support this assumption.  Based on field observations of the exposed sections, the 
concrete barriers of the CWD-2 appear to be intact with minimal degradation.  A linear anomaly 
observed in geophysical survey data appears to represent a buried sloping concrete wall; it is not 
caused by buried waste or debris.
A.1.3.2 Contaminated Facilities and Materials
Corrective action sites with radiologically contaminated materials and/or facilities comprise this 
CSM.  Individual CSM diagrams are not included for these sites; however, the CASs located within 
the RMSF are included in Figure A.1-3 as sources of potential contamination to surrounding soils.  
This CSM includes the following CASs: 
• 25-23-02
• 25-34-01
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Figure A.1-3
Conceptual Site Model for CASs in the Radioactive Material Storage Facility
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• 25-34-02
• 25-23-13
These CASs are grouped together based on the nature of contamination affecting surfaces of 
structures such as walls, concrete, and various metallic parts rather than soil contamination.  The 
COPCs, if present, are associated with the release of radionuclides directly or indirectly onto the 
surface of materials.  The primary sources of radioactivity were activation and fission products from 
the nuclear engine/reactor testing at Area 25 and 26 at four of five CASs.  The source of release for 
the fifth CAS, 25-23-13, was various soil and animal tissue experiments involving a variety of 
radionuclides at the TTF laboratory.  The original source terms for all five CASs have been removed.
With the exception of CAS 25-23-13, all sites have the potential for migration of removable 
radionuclides from structural surfaces to surrounding soils via precipitation runoff and/or corrosion of 
the material (e.g., metal).  In each case, resulting contamination from migration of these contaminants 
is covered by other CASs; therefore, investigation activities would be limited to the structures 
themselves and not the surrounding soil.  For example, the extent of contamination on the concrete 
bunker walls will not extend to include the soils at the ground surface because those soils will be 
investigated under CAS 25-23-18. 
At CAS 25-23-02, parts of the railroad cars and other materials stored on the cars are known to have 
been directly activated by the neutron source present during nuclear engine/reactor operation; 
additionally, fission products and uranium fuel particles may be present on the same materials.  
Activation products may decay to removable contamination and activated materials may corrode or 
rust, subsequently contributing radiological contamination as a secondary source to underlying soil 
and nearby structures.  Removable and fixed fission products and uranium fuel particles are 
considered to be secondary sources of contamination to buildings, surrounding soil, and other nearby 
materials.
The concrete bunker walls (CASs 25-34-01 and 25-34-02) are potentially contaminated through their 
use as storage areas for radiologically activated and contaminated materials resulting from nuclear 
engine/reactor testing.  The primary sources of potential contamination of the concrete surface are: 
(1) direct contact with materials contaminated with activation and fission products and/or uranium 
fuel particles, and/or (2) through indirect processes, such as erosion, where contaminated particles 
from RR cars and their materials are carried onto the concrete by wind or water.  It is assumed the 
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concrete is not activated because a neutron source did not exist at the facility.  Based on the known 
uses and type of materials stored, its assumed contamination of the concrete would be limited to the 
surface only and the highest concentrations of COPCs located on the lower half of the walls (i.e., the 
height of RR car with stored equipment) and near the roof vent.  If contamination is present on bunker 
walls, runoff of precipitation and/or degradation of concrete may cause migration to surrounding soil 
included under CAS 25-23-18. 
The source of contamination released onto the vent hoods or other posted radiological area within the 
ETL/TTF laboratory (CAS 25-23-13) are a result of various experiments with radiologically 
contaminated soils and animal tissues.  Currently, no viable transport mechanism exists for the 
migration of radionuclides remaining on the equipment within the building; however, potential 
contamination on the roof may migrate due to precipitation.  The extent of contamination from the 
vent hood through other building structures is unknown.  Any residual amounts of potentially 
hazardous chemicals remaining within the hoods such as mercury are not expected in amounts that 
pose an unacceptable risk to human health; therefore, they will not be investigated.
A.1.3.3 CSM for CAS 26-17-01, Pluto Waste Holding Area
Figure A.1-4 shows a generalized CSM constructed for surface releases with limited potential for 
subsurface migration.  This generalized model applies to the current conditions at CAS 26-17-01.  
The following text provides information unique to CAS 26-17-01.      
The COPCs, if present, are associated with potentially radioactive effluent from the Project Pluto Test 
Bunker (Building 2203) floor drains and test pad.  The release of contaminants and the driving force 
for their migration into soil was limited because of the relatively short duration of Project Pluto in the 
early 1960s; however, subsequent use of the basin is not known.  Affected media include the VCP 
pipeline, surface soil in the holding basin, and shallow subsurface soil beneath the basin and possibly 
beneath the pipeline. 
Effluent was removed from the basin by the combined effects of evaporation and infiltration.  The 
holding basin is unlined so vertical migration of COPCs, in the absence of an impermeable layer 
(e.g., caliche), will predominant over lateral migration.  Migration will be limited due to the low 
mobility of expected COPCs in soils (primarily radionuclides), the lack of precipitation, and high 
evaporation rates. 
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Figure A.1-4
Conceptual Site Model for CAS 26-17-01, the Pluto Waste Holding Area
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Contaminants, if present within the basin, will tend to accumulate in higher concentrations at 
particular locations based on distinguishing physical and chemical characteristics of the contaminants 
and the liquid transport media.  For example, some radionuclides would tend to be found in higher 
concentrations at the surface and near an influent location because of their low solubility and 
association with large-sized particles.  Other distinguishing characteristics can be used to draw 
inferences on other locations within the basin.  The following areas represent the preferential 
locations:
• Surface and near-surface at the outfall pipe, where contaminants of low solubility, higher 
density, and/or associated with large-sized particles would tend to accumulate.
• Near-surface and subsurface at the lowest surface elevation within the basin, where 
contaminants of high solubility, lower density, and/or associated with smaller-sized particles 
would tend to accumulate.
• Near the base of the historically lowest elevation, where contaminants of higher density would 
tend to accumulate.
The VCP effluent pipeline may also be contaminated with COPCs.  It is likely that effluents 
discharged to the system were aqueous, with little or no solids, so it is also likely that the pipe does 
not contain residual contaminated solid material.  It is possible that effluent may have been released 
to shallow subsurface soil at an unrepaired break or leak in the pipeline.
A.1.3.4 CSM for CAS 25-23-18, Radioactive Material Storage Facility
Figure A.1-3 shows a generalized CSM constructed for current conditions at CAS 25-23-18.  
Radionuclides are the primary contaminants in surface soils.  The radionuclides are associated with 
releases through direct contact with or by erosion and runoff from contaminated materials and 
equipment stored historically and/or currently at various locations in the facility.  Remaining potential 
sources of contamination to the soils of this CAS include railroad cars (CAS 25-23-02), equipment 
stored between Spurs M and N, and equipment stored near the western gate of the RMSF.   
Surface geophysical surveys performed in April 2001 at several suspect locations did not locate any 
anomalies indicative of buried objects or debris.  This finding is consistent with the use of the RMSF 
as a storage facility, not a disposal facility.  Thus, potential contamination at the RMSF is confined to 
surface soil.
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Several assumptions are made regarding the location of contamination within the RMSF.  One 
assumption is that any incidental chemical contamination present within the site (e.g., hydraulic fluid 
from railroad cars) will be colocated with known areas of radiological contamination.  This is based 
on assumption that the RMSF was used for storing radiologically contaminated materials, not 
hazardous materials.  Secondly, because radionuclides typically do not infiltrate into surface soils 
more than a few inches under the climatic conditions prevalent at the NTS, any radiological 
contamination within the RMSF will be identified through radiological soil surveys. 
Lateral migration of contaminants, whether solubilized or in particulate form, is possible via 
precipitation, runoff, and erosion.  These driving forces will become enhanced if contamination 
migrates into arroyos crossing through the site boundaries.  Physical characteristics of the COPCS, 
low precipitation, and high evaporation rates limit vertical migration. 
A.1.3.5 CSM for CAS 25-99-16, Well USW-G3
This CSM applies only to CAS 25-99-16.  Figure A.1-5 shows a generalized CSM constructed for 
this site.  A cesium-137 source from a downhole geophysical logging tool was accidentally emplaced 
in Well USW-G3 during drilling operations.  The source is encased within cement at approximately 
1,250 ft bgs within a plugged portion of Well USW-G3.  The source is approximately 1,210 ft above 
the water table, based on a depth to groundwater of 2,460 ft bgs (USGS, 1993).    
Cesium-137 is the only COPC at CAS 25-99-16.  As of 2001, the activity of cesium-137 remaining is 
calculated to be 114.9 mCi.  Cement and possibly adjacent bedrock are the affected media within the 
CAS.  As discussed below, groundwater would not be affected due to lack of a mechanism to 
transport cesium-137 to the saturated zone.
A pathway to potential receptors is currently not present since the source is encased in cement and the 
distances from the ground surface to the source and the source to groundwater are large (i.e., both are 
approximately 1,200 ft).  Given the low precipitation rate of less than 10 inches per year 
(USGS, 1995b) and location of the source in the vadose zone, aqueous transport of Cs-137 to 
groundwater is not feasible.  The only viable future exposure pathway is to intercept the source by 
drilling through the plugged portion of the well.
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Figure A.1-5
Conceptual Site Model for CAS 25-99-16, Well USW G-3
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Well USW-G3 is located in the Yucca Mountain Site Characterization Project zone on U.S. Bureau of 
Land Management (BLM) land.  The BLM granted the DOE a right-of-way reservation for Yucca 
Mountain site characterization activities.  Well USW-G3 is within an area of BLM land withdrawn 
from subsurface exploration by Public Land Order 6802 (BLM, 1990).  This land order, which will 
expire September 2002, was established to maintain the physical integrity of the subsurface 
environment for the Yucca Mountain Site Characterization Project.
A.1.4 Data Quality Objective Decision Flow   
Figure A.1-6 depicts the decision flow process that will be applied to the investigation of CAU 168.  
All CASs within CAU 168 start at the beginning of the flow process.  The decision diamonds with 
shadows are key points in the flow path in which a CAS may proceed to the end point of the process 
(i.e., the investigation is complete).  Therefore, resolving these decisions are the focus of the DQO 
process.  Details regarding criteria and metrics that need to be met in order to resolve these decisions 
are the focus of DQO Steps 3 and 7 of both the Phase I and Phase II DQO processes.  Decision points 
which require that a consensus be reached between NNSA/NV and the NDEP prior to continuing are 
indicated in the diagram with asterisks.  Contingencies are built into the process in the event new 
information indicates that a CAS should move directly to a Phase II investigation. 
Sufficient information about CAS 25-99-16 (USW-G3) has been collected through historical 
documentation and the CSM regarding the nature and extent of contamination and potential risk to a 
receptor such that a preferred corrective action alternative can be selected for site closure.  Following 
the decision flow path, the site bypasses Phase I due to the known presence of Cs-137 contamination, 
continues through with positive responses to the decision points of nature and extent to reach the 
“completed investigation” end point.  Therefore, this CAS will not be addressed in the DQO process 
and the selection of a corrective action will be addressed in the CADD.  The existing site information 
is documented in Section 2.0 of the CAIP.  
All other CASs, except 25-23-02, 25-23-18, and 25-23-13, are expected to follow the flow path to a 
Phase I data collection.  The railroad cars (CAS 25-23-02), surface soils at the RMSF 
(CAS 25-23-18), and materials at the TTF (CAS 25-23-13) are known to be radiologically 
contaminated, so these CASs will advance directly to a Phase II investigation.
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Figure A.1-6
Data Quality Objective Decision Flow
 
Yes*
No
*NNSA/NV and 
NDEP will
be notified prior to 
proceeding
Yes
Has the nature of 
COCs been 
defined?
Proceed to a Phase II 
investigation 
Characterize contamination through additional 
sampling
No
No
Yes*
Do site conditions 
indicate COPCs are 
likely above PALs?
No*
No
Yes
Yes
Does Phase I 
reconnaissance 
data indicate COCs 
above PALs?
Eliminate COPCs if 
appropriate
Determine extent through additional 
biased sampling
Has a stopping 
point been 
reached?
Stop and 
reevaluate effort
Has extent of 
contamination been 
determined?
Investigation complete; 
prepare CADD report
Eliminate COPCs if 
appropriate
Conduct Phase I 
reconnaissance data 
collection for COPCs
CASs:
25-16-01       25-16-03       25-19-02       26-19-02
26-08-01       26-17-01       25-34-01       25-34-02
25-23-02       25-23-18       25-99-16       25-23-13
Perform best management 
practice activities at
designated CASs
*NNSA/NV and NDEP
will be notified prior to 
proceeding
CAU 168 CAIP
Appendix A
Revision:  0
Date:  11/26/2001
Page A-19 of A-50
A.2.0 Seven-Step DQO Process for Phase I Investigations
This section discusses the seven-step DQO process for Phase I investigations.  The objective of a 
Phase I investigation is to determine whether or not contaminants of concern are present at potentially 
unacceptable risks to human health, thereby requiring further investigation. 
A.2.1 Step 1, State the Problem
It is unknown if hazardous and/or radioactive contamination is present; thus further investigation is 
required.
A.2.2 Step 2, Identify the Decisions
The following is the Phase I investigation decision:
• Determine whether COPCs are present above PALs.
Analytical sample data may be collected for a site prior to investigation in order to provide data for 
waste management and/or health and safety decisions.  This data, if generated, will be evaluated to 
determine if it can be used in any of the decisions.
A.2.2.1 Alternative Actions to the Decisions
The following is the alternative action to the decision:
• If no COPCs exceed PALs, further assessment is not required and results will be documented 
in the CADD.  If any COPCs exceed PALs, a Phase II investigation will be conducted at the 
CAS to determine exact nature and extent of contamination.
A.2.3 Step 3, Identify Inputs to the Decision
Prior to resolving the Phase I decision, best management practice activities will be performed as 
identified in and according to the CAIP.  All completed best management practice activities and their 
results will be documented in the CADD.
If existing information and/or field observations following best management practice activities 
indicate that the site is likely contaminated with COPCs above PALs, then the CAS moves directly to 
a Phase II characterization.  On the other hand, if information is insufficient to indicate the presence 
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of contamination, then a Phase I assessment will be appropriate to determine the presence or absence 
of contamination.  Based on existing information, three CASs (25-23-02, 25-23-18, and 25-23-13) 
will advance directly to a Phase II investigation (described in Section A.3.0).
In order to resolve the Phase I decision of determining if contamination is present above PALs, 
sample data must be collected and analyzed following two criteria:  (1) if contamination is present 
within the CAS, it will be sampled; and (2) the analyses must be sufficient to detect any 
contamination present within those samples.  Table A.2-1 provides the information/data need to meet 
these two criteria as well as the information metric by which to measure that the appropriate  
information was collected to meet the criteria.  The last column addresses the quality metric required 
for a particular data collection activity and is determined by the intended use of the resulting data in 
decision making.   
Other identified information needs which are not directly related to the principal study questions are 
listed below and will be discussed in detail in Section 4.0 of the CAIP:     
• Collect GPS coordinates of all sample locations and delineation of boundaries of CAS 
features (e.g., foundations).
• Perform housekeeping activities on miscellaneous debris at various sites.
• Collect data to make appropriate waste management/disposal decisions.
A.2.3.1 Determine the Basis for the Preliminary Action Levels
Laboratory analytical results will be compared to the following PALs to evaluate if COPCs are 
present and require further investigation:  
• EPA Region 9 Risk-Based Preliminary Remediation Goals for Industrial Soils (EPA, 2000).
• TPH concentrations above the TPH limit of 100 ppm per the Nevada Administrative Code 
(NAC) 445A.2272 (NAC, 2000c)
• Background concentrations for RCRA metals will be evaluated when natural background 
exceeds the PAL (i.e., arsenic).  Background is considered the mean plus two times the 
standard deviation of the mean based on data published in Mineral and Energy Resource 
Assessment of the Nellis Air Force Range (NBMG, 1998).  
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Table A.2-1
Phase I Identified Information/Data Needs to Resolve Decision
Criteria 1 - If Contamination is present in the CAS, it will be sampled
Information/Data Needs Information Metric Quality Metrica
Determine sample locations that would 
contain contamination, if present
Collect samples from those locations
The CAS-specific metrics are described in DQO Step 7.
Locations will be selected based on biasing factors.
Minimum number of samples will be submitted for analysis.
Qualitative
Semiquantitative
Quantitative
Criteria 2 - If contamination is present in samples at concentrations above PALs, it will be detected
Information/Data Needs Information Metric Quality Metrica
Perform analyses that would detect 
contamination present at concentrations 
above PALs
All Phase I soil samples will be analyzed for gamma spectroscopy to detect the presence of 
potential radionuclide at concentrations above PALs.
Analyze all soil samples from CASs 25-16-01, 25-16-03, 25-19-02, 26-19-02, 26-08-01, 
26-17-01, and 25-23-18 for TPH (oil and diesel), VOCs, SVOCs, RCRA metals, and PCBs.
Analyze all soil samples from CASs 26-19-02, 26-17-01, and 26-08-01 for beryllium.
Collect radiological scanning survey data and swipe counting data for free-release 
determination at CASs 25-34-01 and 25-34-02
Quantitative
Semiquantitative
Other Phase I Information Needs
Information/Data Needs Information Metric Quality Metrica
Determine extent of waste for landfill 
CASs that do not have Phase II 
investigation.
A geophysical survey will be conducted at  qualifying CASs to identify anomalies that would 
indicate the extent of disposal cells. 
Pothole will be excavated at two locations per cell to verify geophysical data.
Semiquantitative
aQuantitative data measure the quantity or amount of a characteristic or component within the population of interest.  These data require the highest level of QA/QC in collection 
and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or verifying closure stan-
dards have been met.
Semiquantitative data indirectly measure the quantity or amount of a characteristic or component.  Inferences are drawn about the quantity or amount of a characteristic or com-
ponent of interest because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement.  The QA/QC require-
ments on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system.  Semiquantitative data contribute 
to decision making but are not used alone to resolve primary decisions.  The data are often used to guide investigations toward quantitative data collection.
Qualitative data identify or describe the characteristics, components, or features of the population of interest.  The QA/QC requirements are the least rigorous on data collection 
methods and measurement systems.  Professional judgement is often used to generate qualitative data.  The intended use of the data is for information purposes, to refine con-
ceptual models, and guide investigations rather than resolve primary decisions.  This measurement of quality is typically assigned to historical information and data where 
QA/QC may be highly variable or not known.
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• For COPCs without established PRGs, a protocol similar to EPA Region 9 will be used in 
establishing an action level; otherwise, an established PRG from another region will be 
chosen.
• For radiologically contaminated materials and structures, the total residual surface 
contamination for unrestricted release of materials and equipment to the general public 
allowed by DOE Order 5400.5 (DOE, 1993) and as defined in the NV/YMP Radiological 
Control Manual (DOE/NV, 2000).
• The PALs for radiological results are isotope-specific for the radionuclides identified and are 
defined as the maximum concentration for that isotope found in environmental samples taken 
from undisturbed background location in the vicinity of the NTS, as presented in McArthur 
and Miller (1989), Atlan-Tech (1992), and BN (1996). 
A.2.3.2 Potential Sampling Techniques and Appropriate Analytical Methods
Samples will be collected at biased sampling locations by hand augering, backhoe excavation, 
direct-push, or drilling techniques as appropriate.  Sample collection and handling activities will 
follow standard procedures.  Section 3.0 and Section 6.0 of the CAIP provides the analytical methods 
and laboratory requirements (i.e., detection limits, precision, and accuracy requirements) to be used 
when analyzing the COPCs as listed in Table A.2-1.  Unless otherwise required by the results of this 
DQO and stated in the CAIP, this investigation will adhere to the Industrial Sites QAPP 
(DOE/NV, 1996).
A.2.4 Step 4, Define the Boundaries of the Study
The purpose of this step is to define the target population of interest and specify the spatial and 
temporal features of the population that are pertinent for decision making.
A.2.4.1 Define the Target Population
The target population for each CAS is defined in Table A.2-2.     
A.2.4.2 Determine the Spatial and Temporal Boundaries
The spatial boundaries that apply to each CAS are defined in Table A.2-3 and encompass the area 
under investigation for that CAS.  Each CAS is considered geographically independent.  Although 
CASs 25-34-01, 25-34-02, and 25-23-02 are located within the boundaries of CAS 25-23-18, their 
boundaries are distinct and will be considered separate for investigation purposes.        
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Temporal boundaries are those time constraints set up by weather conditions and project schedules in 
the baseline.  Temporal constraint due to weather conditions are not expected in Areas 25 and 26.  
However, rainfall and snow events will place constraints on sampling and surveying of radiologically 
contaminated soils because of the attenuating effect of moisture on alpha/beta-emitting radionuclides. 
There are no time constraints on collecting samples as environmental conditions at all sites will not 
significantly change in the near future, and conditions would have stabilized over the last 10 to 
40 years since last used.  Current schedules for submitting the CAIP are September 28, 2001, for the 
Draft CAIP and November 30, 2001, for the Final CAIP.  Field work is currently scheduled to begin 
in FY 2002.  
A.2.4.3 Identify Practical Constraints
The NTS-controlled activities may affect ability to characterize these sites.  Table A.2-4 indicates 
other practical constraints that may be encountered at each CAS.     
Table A.2-2
Target Populations for CASs
CAS Target Population
25-16-01 COPC concentrations within surfacea and subsurface soils
25-16-03 COPC concentrations within surface and subsurface soils
25-19-02 COPC concentrations within surface and subsurface soils
26-19-02 COPC concentrations within surface and subsurface soils
26-08-01 COPC concentrations within surface and subsurface soils
26-17-01 COPC concentrations within surface and subsurface soils
25-23-18 COPC concentrations within surface and subsurface soils
25-34-01 Radionuclide concentrations on surface of concrete walls
25-34-02 Radionuclide concentrations on surface of concrete walls
25-23-02 Radionuclide concentrations of railroad car materials and equipment stored on cars;  
COPC concentrations in fluids within cars (primarily a concern for the locomotives)
25-23-13 Radionuclide concentrations on surface of materials and associated building 
structures
aDefined as 0- to 6-inch vertical soil interval.
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A.2.4.4 Define the Scale of Decision Making
The scale of decision making is defined as each individual CAS so that individual CASs may be 
advanced to a Phase II characterization, if necessary, rather than submitting the entire CAU.  The 
scale also allows for corrective actions appropriate to each CAS rather than the entire CAU.
A.2.5 Step 5, Develop a Decision Rule
This step integrates outputs from the previous step with the inputs developed in this step into a 
decision rule (“If..., then...”) statement.  This rule describes the conditions under which possible 
alternative actions would be chosen.
A.2.5.1 Specify the Population Parameter
Because the sampling design is biased towards likely locations of contamination, the population 
parameter will be the maximum observed concentration of each COC within each CAS.
Table A.2-3
Phase I Spatial Boundaries Identified for CASs Within CAU 168
CAS Spatial Boundary
25-16-01 Area of visible debris adjacent to soil mound, including soil mound; will 
include any geophysical anomalies identified by surveys
25-16-03 Boundary of landfill marked by monuments
25-19-02 Geographic area that encompasses each of the five geophysical 
anomalies
26-19-02 Physical boundaries of concrete barrier walls and base
26-08-01 The extent of visible debris on north side of arroyo and 200 ft to the 
north away from the wash
26-17-01 Physical boundaries of basin surrounding the outfall area; includes the 
length of underground piping from outfall to building foundation
25-23-18 The outer perimeter fence
25-34-01 Concrete walls from wall base to roof, including vent
25-34-02 Concrete walls from wall base to roof, including vent
25-23-02 Railroad cars including equipment and materials storied on them
25-23-13 Vent hood and its system components within the laboratory to the roof 
area and adjacent building structures (e.g., wall behind hood)
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A.2.5.2 Choose an Action Level
Action levels were defined in Step 3 (Section A.2.3).
A.2.5.3 Measurement and Analysis Methods
This step was previously addressed in Step 3 (Section A.2.3.2).  The measurement and analysis 
methods given in Section 6.0 of the CAIP are capable of performing over the expected range of 
values, and the detection limit of the measurement method to be used is less than the action limit for 
each COPC.
A.2.5.4 Decision Rule
If laboratory data indicate the maximum observed concentrations of COPCs are below PALs within a 
CAS, then further investigation at that CAS is not required.  If laboratory data indicate concentrations 
of a COC exceed PALs, then proceed to Phase II investigation.
Table A.2-4
Practical Constraints Identified for CAU 168
CAS Utilities Likely to be Encountereda
Topography/Site 
Conditions 
Likely to Effect 
Planned 
Activities
Structures 
(e.g., materials, 
building) Likely to 
Effect Planned 
Activities
Area Subject 
to  Access 
Restrictionsb
25-16-01 No No No No
25-16-03 No No No Yes
25-19-02 No No No No
26-19-02 No Yes Yes Yes
26-08-01 No No Yes Yes
26-17-01 Yes No Yes Yes
25-23-18 Yes Yes Yes Yes
25-34-01 Yes No Yes Yes
25-34-02 Yes No Yes Yes
25-23-02 No No No Yes
25-23-13 Yes No Yes Yes
aUtility constraints are subject to change as detailed information is collected prior to commencement of 
investigation activities and will be appropriately documented.
bAccess restrictions include both scheduling conflicts on the NTS with other entities and areas posted as 
contamination areas requiring appropriate work controls.
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A.2.6 Step 6, Specify the Tolerable Limits on Decision Errors
The sampling approach for the Phase I investigations relies upon biased samples; therefore, statistical 
analysis is not appropriate.
The baseline condition (i.e., null hypothesis) and alternative condition for the Phase I investigation 
are:
• Baseline condition - COPCs are present above PALs
• Alternative condition - COPCs are not present above PALs
A.2.6.1 False Rejection Decision Error
The false rejection or alpha error would mean accepting that COPCs are not present above PALs 
when they really are, increasing risk to human health and environment.
The false rejection decision error is controlled by meeting the following two criteria:  (1) having a 
high confidence that the sample locations selected will identify COCs above PALs if present within 
the CAS; and (2) having a high degree of confidence that analyses conducted will be sufficient to 
detect any COCs present in the samples.  To satisfy that the first criteria is met, locations for Phase I 
samples will be chosen using biasing factors as described in Step 7 (sample design).  To meet the 
second criterion, all samples will be analyzed for the appropriate COPCs as defined in Table A.2-1 
using the analytical methods provided in Section 6.0.  Following established quality assurance 
procedures during sample collection, handling, and analysis, as well as during the evaluation of 
results protects against false negatives.
A.2.6.2 False Acceptance Decision Error
The false acceptance error or beta error would mean accepting that COCs are above PALs when they 
are not, resulting in increased costs for unneeded characterization.
The false acceptance decision error is controlled by protecting against false-positive analytical 
results.  False-positive results are typically attributed to laboratory errors and sampling/handling 
errors.  Quality assurance/quality control samples such as field blanks, trip blanks, laboratory control 
samples, and method blanks should minimize the risk of a false-positive analytical result.  Other 
factors are following established procedures for decontamination of sampling equipment to avoid 
cross contamination, and using clean sample containers.
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A.2.6.3 Quality Assurance/Quality Control
Quality control samples will be collected as required by established procedures.  The required QC 
samples include:
• Trip blanks (1 per sample cooler containing VOC environmental samples)
• Equipment blanks (1 per sampling event for each type of decontamination procedure)
• Source blanks (1 per batch of equipment or supplies [e.g., direct-push liners or 
decontamination water])
• Field duplicates (minimum of 1 per 20 environmental samples or 1 per CAS if less than 20 
collected)
• Field blanks (minimum of 1 per 20 environmental samples or 1 per sampling location)
• Matrix spike/matrix spike duplicate (minimum of 1 per 20 environmental samples or 1 per 
CAS if less than 20 collected)
Additional QC samples may be submitted based on site conditions.
Quality data indicators of precision, accuracy, comparability, completeness, and representativeness 
are defined in the Industrial Sites QAPP (DOE/NV, 1996).  Sensitivity has been included as a DQI for 
laboratory analysis.  Site-specific data quality indicators are discussed in more detail in Section 6.0 of 
the CAIP.
A.2.7 Step 7, Optimize the Design for Obtaining Data
The objective of the Phase I investigation strategy is to determine whether COPC concentrations are 
present above PALs.  Laboratory analytical results from this phase will be used to confirm the 
presence or absence of COPCs and if the concentrations exceed PALs.  If field data generated during 
the course of the Phase I investigation strongly indicate that COPCs are above PALs, the 
investigation may proceed directly to a Phase II characterization without support of analytical results 
(i.e., heavy concentrations of hydrocarbon staining and odor).  The COPCs determined not to be 
present in Phase I may be eliminated from further consideration during a Phase II characterization 
effort.
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A biased sampling strategy will be conducted at CAU 168 during Phase I to target areas with the 
highest potential for contamination, if it were present anywhere within the CAS.  The justification 
behind the selection of biased sample locations will be based on a variety of biasing factors to meet 
the criteria that if contamination were present anywhere within the CAS, it will be sampled.  A 
general list of the biasing factors to be considered during the selection of the location are indicated 
below.  As the sampling strategy for each CAS is provided, the primary biasing factors used in 
justifying a sample location will be described: 
• Visual indicators such as staining, discoloration, and/or textural discontinuities
• Location of debris/waste
• Odor
• Elevated screening results
• Geophysical survey data
• Radiological survey data
• Physical and chemical characteristics of contaminants
• Known source and location of release
• Geologic and/or hydrologic conditions
• Process knowledge and experience at similar sites
In the absence of other biasing factors, default sampling locations are described for each CAS.
A.2.7.1  CAS 25-16-01, E-MAD Construction Waste Pile
Site preparation activities will include surface geophysical and radiological surveys, and general 
housekeeping to pick up and dispose of objects and debris (e.g., pieces of metal and wood) present on 
the ground surface.  The geophysical survey will consist of electrical imaging methods and possibly 
ground-penetrating radar to aid in confirming and/or determining the location and configuration of 
the buried waste pile.  Although radionuclides are not expected COPCs, a radiological survey will be 
performed on surface soils in the area where construction waste is assumed to be buried to identify 
any potential areas of radiological contamination.  The soil mound present at the site will also be 
included in the surveys.  The geophysical survey will not serve as a biasing factor, but instead allows 
confirmation of the configuration of the waste pile.  
Assuming that the waste pile is a linear feature, a minimum of three excavations will be made 
perpendicular to the long axis of the feature to access and collect biased soil samples.  Each 
excavation will be continued to the depth of the waste/native soil interface and will have a minimum 
of one sample collected based on the primary biasing factors of staining, odor, screening, and/or 
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textural discontinuities.  Additional biasing factors may be identified during the course of the 
investigation.  A minimum of one sample per identified biasing factor will be collected and submitted 
for analysis.  If no biasing factor is identified, the first 12 in. of soil below the waste/native soil 
interface will be submitted for analysis.
If the geophysical surveys locate discontinuous anomalies, then geophysics becomes a primary 
biasing factor in determining locations of excavations to identify and/or confirm buried waste and 
access potential sample locations.  The same biasing factors as described above will apply in 
determining sample locations within these excavations.
An additional excavation will target the soil mound.  If the mound contains waste or debris, a biased 
soil sample will be collected.  To support decisions regarding closure alternatives, the boundaries of 
the buried construction waste pile will be determined by excavation.  For the small surface waste pile 
located north of the soil mound, a minimum of one surface soil sample will be collected from beneath 
surface debris using the primary biasing factors of staining, odor, screening, and/or process 
knowledge.  
A.2.7.2  CAS 25-16-03, MX Construction Landfill
Two linear trending subsurface features were identified in previous geophysical surveys at the MX 
construction landfill and will be investigated as the buried construction waste.  Site preparation 
activities will include general housekeeping to pick up and dispose of objects present on the ground 
surface.
A minimum of three excavations will be made perpendicular to the long axis of both linear trending 
features, for a total of six excavations, to determine the types of debris present and access potential 
sampling points.  Each excavation will be continued to the depth of the waste/native soil interface and 
will have a minimum of one sample collected based on the primary biasing factors of staining, odor, 
screening, and/or textural discontinuities.  Additional biasing factors may be identified during the 
course of the investigation.  A minimum of one sample per identified biasing factor will be collected 
and submitted for analysis.  If no biasing factor is identified, the first 12 in. of soil below the 
waste/native soil interface will be submitted for analysis.
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A.2.7.3  CAS 25-19-02, R-MAD Waste Disposal Site
Site preparation activities will include general housekeeping to pick up and dispose of objects and 
debris currently present on the ground surface. 
Because process knowledge suggests that equipment was stored at this site, rather than disposed in 
the subsurface, geophysical anomalies will be used as a primary biasing factor in determining where 
to excavate.  A minimum of one excavation will be made at each anomaly to determine whether or 
not material is present.  The excavation will not continue past 5 ft bgs if material is not identified.  
This is a reasonable depth based on geophysical results and the assumption that material would be 
close to the surface since the area was not originally designated as a burial waste dump.  If buried 
material is found, the excavation will continue until the waste/native soil interface is identified.  A 
minimum of one sample per excavation will be collected and submitted for analysis based on the 
primary biasing factors of visual indicators, odor, and screening.  If these biasing factors are not 
evident, then a soil sample will be collected from the first 12 in. of soil below the waste/native soil 
interface.  
If the geophysical anomalies are attributed to natural materials (e.g., boulders or caliche layer) and no 
evidence of contamination is found within an excavation, a minimum of three surface soil samples 
(0-6 in.) will be collected based on the highest radiological survey results within the defined spatial 
boundaries or areas of surface debris.
A.2.7.4  CAS 26-19-02, Pluto Contaminated Waste Dump #2
This CAS is well-bounded spatially by the presence of concrete walls that form an enclosed pit.  
Geophysical surveys show the presence of a buried linear feature along the southeastern edge of the 
dump; it is thought that this feature is a buried sloping concrete wall identified from historic 
photographs.  Other than the anomaly thought to represent the sloping wall, anomalies are not 
observed in the geophysical data.  To determine the feasibility of using a backhoe excavation 
technique for accessing sampling locations within potentially radiologically contaminated soil and 
materials, a direct-push may be performed within the soil at one or more locations. 
A minimum of three excavations extending to the base of the concrete pit will be performed to 
determine the types of debris present and access potential sampling points.  Each excavation will have 
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a minimum of one sample collected based on the primary biasing factor of radiological field 
screening.  Additional biasing factors may be identified during the course of the investigation.  A 
minimum of one sample per identified biasing factor will be collected and submitted for analysis.  If 
no biasing factor is identified, soil samples will be collected at the base of the concrete pit and 
submitted for analysis. 
A.2.7.5  CAS 26-08-01, Pluto Building 2204 Waste Pile/Burn Pit
This site is divided into four distinct populations:  soil piles, miscellaneous debris, construction 
debris, and the burn pit soil.  The minimum number of soil samples to be collected and the primary 
biasing factors in selecting sample locations for each population are identified in Table A.2-5.  Each 
sample collected will be submitted for analysis.  Additional biasing factors may be identified during 
the course of the investigation.  A minimum of one sample per identified biasing factor will be 
collected and submitted for analysis.  It is assumed that if any samples within a population have 
COPC concentrations above PALs, the population as a whole is contaminated and will proceed to 
Phase II.  Additional Phase I activities will consist of adequately defining the footprint of each 
population present at the site to approximate potential waste volumes and aid in developing the 
Phase II strategy.  
A.2.7.6  CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers
The target population for Phase I activities for the bunkers is the concrete surface from the ceiling to 
the base of the wall where it intersects the soil.  This includes the exterior walls outside the entrance 
to each bunker and the inside roof area with vents.  A radiological scanning survey will be performed 
Table A.2-5
Phase I Criteria for Waste Pile/Burn Pit Sampling
Population Burn Pit Soil Piles Metal debris Construction debris
No. of samples Minimum of 1 per 
area or minimum 
of 1 per biasing 
factor
Minimum of 3 or 
minimum of 1 per biasing 
factor, whichever is 
greater
Minimum of 3 or 
minimum of 1 per biasing 
factor, whichever is 
greater
Minimum of 3 or 
minimum of 1 per biasing 
factor, whichever is 
greater
Biasing factors Location of fused 
rock
Photo with pit 
location
Visual indicators
Source and release of 
COPCs
Visual indicators Visual indicators
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over 100 percent of the concrete surface from these areas.  A minimum of five swipes will be taken 
and counted to assess the potential for removable contamination.  The primary biasing factor in 
selecting locations for swipes will be the results of the radiological scanning survey.
A.2.7.7  CAS 26-17-01, Pluto Waste Holding Area
There are two primary biasing factors identified for the waste holding area:  physical characteristics 
of the contaminants and radiological survey results.
Based on the physical characteristics (i.e., high or low solubility, high or low density, and large or 
small particle size) of the contaminants, if concentrations above PALs are present they will be located 
at three preferential locations.  These locations include the surface and near-subsurface at the outfall 
pipe, where contaminants with characteristics of large particle size, low solubility, and high density 
would tend to accumulate; the near-surface and subsurface at the lowest surface elevation, where 
contaminants of high solubility and low density would tend to accumulate; and the near the base of 
the historically lowest elevation, where contaminants of higher density would tend to accumulate.
Radiological survey results indicate there are additional areas in the basin above background 
radiological levels.  A minimum of one sample location will be collected based on the highest 
radiological survey result.
Based on the two primary biasing factors described above, a minimum of four sampling locations 
have been identified.  Each sample location will consist of two discrete sample depth intervals.  One 
sample will be collected at the surface (0 to 6 inches) within the basin.  The second sample interval 
will be selected at the discretion of the Site Supervisor from additional biasing factors such as 
staining, odor, screening results, or textural discontinuity, identified during the course of 
investigation.  A minimum of one sample per identified biasing factor will be collected and submitted 
for analysis.
In addition to the basin, there is a radioactive effluent pipeline associated with this system.  Manholes 
and cleanouts will serve as access points to the pipeline.  These access points will be opened, and a 
visual inspection of the pipeline will be conducted.  If sediment is present, it will be collected and 
analyzed.  If sediment is not present within the manhole, a limited radiological survey of accessible 
portions of the pipeline will be performed and swipes may be collected and analyzed to support 
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decisions to meet the free-release criteria.  These data may be obtained “remotely” using extended 
probe cables and attaching swipes to long-handled tools.
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A.3.0  Seven-Step DQO Process for Phase II Investigations
This section discusses the seven-step DQO process for CASs where contamination above PALs is 
known to exist.  The sites must be characterized (i.e., Phase II) to provide data to support the selection 
of a corrective action alternative.  
A.3.1 Step 1, State the Problem
The exact nature and/or extent of contamination at these sites is unknown.  Contamination at these 
sites may present a risk to human health and the environment and additional data are required to 
select a preferred corrective action alternative.
A.3.2 Step 2, Identify the Decisions
The following decisions to be resolved are arranged sequentially:
1. Determine the nature of contamination
2. Determine the extent of contamination equal to or above PALs
A.3.2.1 Alternative Actions to the Decisions
The following alternative actions are arranged sequentially:
1. If the nature of contamination has not been defined for the target population, then continue to 
collect additional samples.  If the nature has been defined, then continue to next decision of 
determining the extent of contamination.
2. If the extent (vertical and lateral) of contamination above PALs has been bounded, no further 
characterization is necessary.  If the extent of contamination above PALs has not been bounded, 
continue to collect required data (e.g., step-out sampling).
A.3.3 Step 3, Identify the Inputs to the Decisions
Previous sampling and/or survey efforts have provided some data to indicate the presence of 
contamination; however, information is either too limited, too inconclusive, or nonrepresentative of 
current conditions to accurately determine the nature and/or extent of contamination.
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Information/data needs related to resolving the two decisions of defining nature and extent of 
contamination are provided in Table A.3-1.  Information metrics provided in the second column are 
ways against which to measure the appropriate information/data need was collected to make 
decisions.  The last column addresses the quality metric required for a particular data collection 
activity and is determined by the intended use of the resulting data in decision making.
Other identified information needs which are not directly related to the principal study questions are 
listed below and will be discussed in detail in Section 4.0 of the CAIP:  
• Collection of GPS coordinates of all sample locations and delineation of boundaries of CAS 
features (e.g., foundations)
• Collection of data to make appropriate waste disposal decisions 
A.3.3.1 Determine the Basis for Preliminary Action Levels
Laboratory analytical results will be compared to the PALs, as indicated in Section A.2.3.1, to 
evaluate if COCs are present at levels that may pose an unacceptable risk to human health and/or the 
environment and require a corrective action.  
A.3.3.2 Potential Sampling Techniques and Appropriate Analytical Methods
Samples will be collected at biased sampling locations by hand augering, backhoe excavation, 
direct-push, drilling, or other technique as appropriate.  Sample collection and handling activities will 
follow standard procedures.  Section 6.0 of the CAIP provides the analytical methods and laboratory 
requirements (i.e., detection limits, precision, and accuracy requirements) to be used when analyzing 
for the COCs.  Unless otherwise required by the results of this DQO and stated in the CAIP, this 
investigation will adhere to the Industrial Sites QAPP (DOE/NV, 1996).
A.3.4 Step 4, Define the Boundaries of the Study
The following sections define the target populations, spatial boundaries, and temporal boundaries for 
CASs within CAU 168.  
A.3.4.1 Define the Target Population
The target population for each CAS in Phase II are not expected to differ from those described for 
Phase I in Section A.2.4.1.   
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Table A.3-1
Phase II Identified Information/Data Needs to Resolve Decision
Decision 1 - Determine Nature of Contamination
Information/Data Needs Information Metric Quality Metrica
Determine nature of contamination Nature is defined by the observed concentrations of contaminants detected in all Phase I 
and Phase II samples collected within the areas of contamination. Quantitative
Decision 2 - Determine Extent of Contamination
Information/Data Needs Information Metric Quality Metrica
Determine the extent of contamination
Samples will be collected from selected step-out locations as described in Step 7.
The sample must be submitted to a laboratory for analysis of COCs that have not been 
bounded by previous sample locations.
Minimum of one sample, both vertically and laterally, with all COC concentrations below 
PALs is needed to define extent.
Qualitative
Quantitative
Other information needs for corrective action decisions
Information/Data Needs Information Metric Quality Metrica
Determine potential waste volumes
A geophysical survey will be conducted at each qualifying CAS to identify anomalies that 
would indicate extent of disposal cells.
Extent sampling will be completed to determine volume of material containing 
contamination at concentrations exceeding any PAL.
Semiquantitative
Quantitative
Determine potential waste types Potential waste types will be determined using average contaminant concentrations from 
all samples collected within the extent of the potential waste volume. Quantitative
aQuantitative data measure the quantity or amount of a characteristic or component within the population of interest.  These data require the highest level of QA/QC in collec-
tion and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or verifying closure 
standards have been met.
Semiquantitative data indirectly measure the quantity or amount of a characteristic or component. Inferences are drawn about the quantity or amount of a characteristic or 
component of interest because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement.  The QA/QC 
requirements on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system.  Semiquantitative data 
contribute to decision-making but are not used alone to resolve primary decisions.  The data are often used to guide investigations toward quantitative data collection.
Qualitative data identify or describe the characteristics, components, or features of the population of interest.  The QA/QC requirements are the least rigorous on data collec-
tion methods and measurement systems.  Professional judgement is often used to generate qualitative data.  The intended use of the data is for information purposes, to 
refine conceptual models, and guide investigations rather than resolve primary decisions.  This measurement of quality is typically assigned to historical information and data 
where QA/QC may be highly variable or not known.
CAU 168 CAIP
Appendix A
Revision:  0
Date:  11/26/2001
Page A-37 of A-50
A.3.4.2 Determine the Spatial and Temporal Boundaries
The spatial boundaries that apply to each CAS for a Phase II investigation are defined in Table A.3-2.  
The boundaries encompass the area under investigation for that CAS and have been expanded to 
represent stop or hold points during an investigation in which the scope of the characterization effort 
may require reevaluation.  Each CAS is considered geographically independent. Although 
CASs 25-34-01, 25-34-02, and 25-23-02 are located within the boundaries of CAS 25-23-18, their 
boundaries are distinct and will be considered separate for investigation purposes.     
Temporal constraints due to weather conditions are not expected in Areas 25 and 26.  However, rain 
and snowfall events will place constraints on sampling and surveying activities at radiologically 
contaminated soil sites because of the attenuating effect of moisture on alpha/beta-emitting 
radionuclides.  There are no time constraints on collecting samples as environmental conditions at all 
Table A.3-2
Phase II Spatial Boundaries Identified for CASs Within CAU 168
CAS Spatial Boundary
25-16-01 Extend 100 ft laterally in all directions from edges of buried debris.  
Vertical boundary is 30-ft below base of buried debris.
25-16-03 Laterally, 100 ft beyond boundary of landfill marked by monuments. 
Vertically, 30 ft below base of buried debris.
25-19-02 Laterally, bounded by R-MAD fence line on west side, then bounded 
on other sides by area surveyed by geophysics; 30 ft vertically.
26-19-02 Extends 50 ft laterally beyond the concrete barrier walls and 30 ft 
vertically past concrete base.
26-08-01 Extends 200 ft downstream beyond the visible debris on north side of 
arroyo and 200 ft to the north away from the wash.
26-17-01 Extends 30 ft laterally beyond the edge of the basin and vertically 30 ft 
from lagoon base.  Includes 5 ft laterally along the length of 
underground piping and 20 ft vertically below the piping from outfall to 
building/test pad foundation.
25-23-18 Extends 50 ft beyond the outer perimeter fence, vertical boundaries 
are 20 ft bgs.
25-34-01 Concrete walls from wall base to roof, including vent.
25-34-02 Concrete walls from wall base to roof, including vent.
25-23-02 Railroad cars including equipment and materials stored on them
25-23-13 Vent hood and its system components within the laboratory to the roof 
area and adjacent building structures (e.g., wall behind hood).
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sites will not significantly change in the near future, and conditions would have stabilized over the 
last 10 to 40 years since last used.  Current schedules for submitting the CAIP are September 28, 
2001, for the draft CAIP and November 30, 2001, for the final CAIP.  Field work is currently 
scheduled to begin in FY 2002.  
A.3.4.3 Identify Practical Constraints
NTS-controlled activities may affect ability to characterize these sites.  The other practical constraints 
that apply to each CAS have been previously defined in Table A.2-4.   
A.3.4.4 Define the Scale of Decision Making
The scale of decision making is defined for Phase II based on the extent of contiguous contamination 
within any CAS so that appropriate corrective actions can be conducted.  Specifically at a waste 
dump/landfill CAS, where a contiguous area of disposed waste or debris is present, the scale of 
decision making is defined as the whole area of waste/debris.
A.3.5 Step 5, Develop a Decision Rule
This step integrates outputs from previous steps with the inputs developed in this step into a decision 
rule (“If....., then....”) statement.  This rule describes the conditions under which possible alternative 
actions would be chosen.
A.3.5.1 Specify the Population Parameter
The population parameter will be the observed concentration of COCs in each sample.
A.3.5.2 Choose an Action Level
Action levels were previously defined in Step 3 of Phase I (Section A.2.3.1). 
A.3.5.3 Measurement and Analysis Methods
The measurement and analysis methods used in Phase I will be applied in Phase II and were 
previously addressed in Step 3 of Phase I (Section A.2.3.2). 
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A.3.5.4 Decision Rule
If existing and/or Phase I laboratory data are insufficient to define the nature of contamination for the 
target population, then collect additional characterization samples.  If sufficient data are available to 
define the nature of contamination, then determine if extent of contamination has been bounded.  
If laboratory data determine COC concentrations are below the PALs, then contamination has been 
bounded and additional step-out sampling is not required.  If COC concentrations of samples exceed 
PALs, then the contamination has not been bounded and additional step-out sampling is required.
A.3.6 Step 6, Specify Tolerable Limits on Decision Errors
Based on the understanding of current conditions documented in the CSM, the sampling approach for 
Phase II investigation relies upon biased samples; therefore, statistical analysis is not appropriate.  
The baseline condition and alternative condition are:
• Baseline condition - The extent of COC concentrations above PALs has not been bounded by 
step-out sampling.
• Alternative condition - The extent of COC concentrations above PALs has been bounded by 
step-out sampling.
A.3.6.1 False Rejection Decision Error
The false rejection or alpha error would mean deciding that step-out sampling has bounded the extent 
of contamination above PALs when it has not.  This decision error would result in an increased risk to 
human health by not determining the full extent of contamination, thereby implementing an 
inappropriate corrective action at the site that would not adequately protect against exposure to future 
receptors.
Data collection activities will be designed to minimize the chances of making a false rejection (alpha) 
decision error.  The characterization of CAU 168 sites is based on biased sampling and will be 
conducted under two basic assumptions regarding the area of contamination.  The first is that areas of 
contamination are contiguous, and secondly that the extent of COC concentrations decrease away 
from the area of contiguous contamination.  The criteria for bounding the extent of contamination 
greater than PALs requires that one “clean” laboratory analytical sample is collected.
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Following established QA/QC practices and standard procedures for data collection help minimize 
false-negative analytical results.
A.3.6.2 False Acceptance Decision Error
The false acceptance or beta error would mean deciding that the extent of contamination above PALs 
has not been bounded when it really has.  The consequence of this decision error would result in an 
unnecessary increase in the utilization of resources in implementing additional sample collection 
and/or an inappropriate corrective action.
The false acceptance decision error is controlled by protecting against false-positive results.  
False-positive results are typically attributed to laboratory errors and sampling/handling errors.  
Quality assurance/quality control samples such as field blanks, trip blanks, laboratory control 
samples, and method blanks should minimize the risk of a false-positive analytical result.  Other 
factors are following established procedures for decontamination of sampling equipment to avoid 
cross contamination, and using clean sample containers.
A.3.6.3 Quality Assurance/Quality Control
A discussion of QA/QC is provided in Section A.2.6.3.
A.3.7 Step 7, Optimize the Design for Obtaining Data
The Phase II efforts will consist of further characterizing sites where COCs have been confirmed to 
be present above PALs during Phase I activities.  Data obtained from this phase will be used to 
determine the nature of contamination, and where the COC concentrations have decreased below 
PALs, thus defining the extent of contamination.  Only the COCs determined to be present will be 
analyzed for during the Phase II characterization effort.
For all CASs in Phase II, with the exception of 25-23-02, 25-23-13, 25-34-01, and 25-34-02, lateral 
and vertical extent of contamination will be bounded by a minimum of one soil sample showing all 
COC concentrations below PALs.  Only laboratory analytical results can be used for making the 
decision that extent of contamination has been defined.  This is implicit in the Phase II 
characterization; therefore, it will not be repeated in the sections that follow.  
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For CASs 25-23-02, 25-23-13, 25-34-01, and 25-34-02, the criteria stated above for extent of 
contamination is not applicable, as conducting vertical and/or lateral step-outs may be inappropriate 
based on the finite boundaries and nature of the material being characterized.  The criteria for 
completing the characterization phase of each of these CASs are described in the relevant sections 
below.
The spatial boundaries that apply to each CAS for a Phase II investigation are defined in Table A.3-2.  
If nature and/or extent of contamination is inconsistent with the CSM or extends beyond the spatial 
boundaries identified in Table A.3-2, then work will be suspended, NDEP will be notified, and the 
investigation strategy will be reevaluated (see Figure A.1-6).  If contamination is consistent with the 
CSM and is within spatial boundaries, then the decision will be to continue sampling to define extent.   
A.3.7.1 CAS 25-16-01, E-MAD Construction Waste Pile
Phase II activities will consist of subsurface soil sampling to determine the nature and extent of 
contamination.  Backhoe excavation will be the primary investigation technique to access sample 
locations; however, if the vertical extent of contamination is deeper or inaccessible to excavation, 
then an appropriate direct-push or drilling technique will be used.
Assuming that a continuous area of debris was delineated during Phase I, a minimum of three 
locations within the area of debris will be sampled to define the vertical extent of COCs.  At least one 
sample location will include the Phase I sample with the highest concentrations of COCs above 
PALs.  Defining vertical extent of contamination will initially begin at the waste/native soil interface 
and will proceed with depth until one “clean” sample has been collected.  Biasing factors will support 
the selection of soil sampling interval(s) for analysis.  At least four initial step-outs to bound lateral 
contamination will be sampled outside the area of debris (as determined in Phase I).  The initial lateral 
step-outs will be located approximately 5 ft outward from the edge of the area of debris, and the 
distance between subsequent step-outs will be 10 ft.  These distances may be modified in the field by 
the Site Supervisor, based on Phase I data and other biasing factors.  The vertical depth of initial 
lateral step-out locations will be based on the deepest contamination observed during sampling to 
define vertical extent.  The depth of subsequent step-outs will be based on the deepest contamination 
observed at all locations.  If field screening or other biasing factor suggests COCs are present above 
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PALs at a step-out, additional step-out locations will be sampled until lateral and vertical 
contamination has been bounded.
If Phase I activities indicate that contamination exceeding PALs is present only in discrete locations 
(e.g., spill from a container), Phase II characterization will proceed as follows.  The vertical extent of     
contamination will be determined at the Phase I location(s) where contamination exceeded PALs.  To 
bound lateral and vertical contamination, a minimum of three step-out locations, arranged in a 
triangular pattern with the Phase I location in the center, will be sampled.  Initial step-outs will be 
located laterally a distance from the edge of the potential contamination determined as follows:  the 
step-out distance will equal approximately one-half of the length of the long axis of the feature or 
object that is assumed to be the potential contamination (step-out distance will not exceed 10 ft).  
Initial step-outs will be at least as deep as the vertical extent of contamination defined at the Phase I 
sampling location.  The spacing of subsequent step-outs will be twice the initial spacing defined 
above.  The depth of subsequent step-outs will be based on the deepest contamination observed at all 
locations.  The number, location, and spacing of step-outs may be modified by the Site Supervisor, if 
warranted by site conditions.  
If COCs exceeding PALs are detected during Phase I sampling of the soil mound, Phase II 
characterization activities will be similar to those described for a discrete area of contamination.  
However, the lateral extent of contamination may be limited by the extent of the soil pile itself.
A.3.7.2 CAS 25-16-03, MX Landfill
Phase II characterization will be the same discussed in Section A.3.7.1 for the E-MAD construction 
waste pile.  However, initial step-outs will be located approximately 10 ft outside of the boundaries of 
the landfill, as defined by the four concrete monuments that mark the corners of the landfill.  
Subsequent step-out locations will be spaced 10 ft apart.  The strategy for determining step-out depths 
will be identical to that given in Section A.3.7.1.
A.3.7.3 CAS 25-19-02, R-MAD Waste Disposal Site
Phase II activities will consist of soil sampling to determine the nature and extent of contamination.  
As pointed out elsewhere, this CAS is somewhat unique compared to other CASs in the Waste 
Disposal Sites CSM because buried waste/debris is not known to be present and is not expected.  
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However, as a contingency, if contamination is identified within a continuous feature (e.g. trench or 
pit) or at a discrete feature (e.g., small soil stain) during Phase I activities, Phase II characterization 
would be similar to that described for CAS 25-16-01 (Section A.3.7.1).
A.3.7.4 CAS 26-19-02, Pluto Contaminated Waste Dump #2 
Phase II characterization activities will consist of confirming the integrity of the concrete structure as 
a barrier to migration (i.e., will determine if contamination extends into the soil outside of the waste 
dump structure).
A minimum of four sample locations (one per side) will be excavated and/or drilled immediately 
outside of the concrete walls.  In the absence of biasing factors, the approximate midpoint of each 
wall will be the initial sample location, except for the back (northernmost) wall.  Sampling point(s) 
outside this wall will be biased laterally to the location of weep holes shown on Engineering 
Drawing 2202-RR6 (Burns and McDonnell Engineering Co., 1960).  Other biasing factors from 
Phase I may indicate more appropriate sampling locations outside of the concrete walls.  The depth of 
investigation will extend to the concrete footer to collect integrity samples for laboratory analysis.  If 
COCs are detected in concentrations above PALs, additional step-out sampling will be conducted to 
bound vertical and lateral contamination.  The step-out spacing will be approximately 10 ft and may 
be modified by the Site Supervisor based on site conditions.  The depth of additional step-outs will be 
based on the deepest contamination observed at all locations.
A.3.7.5 CAS 26-08-01, Pluto Building 2204 Waste Pile/Burn Pit
Phase II activities would consist of additional surface soil sampling and possibly excavation sampling 
to determine the extent of contamination for each population in which Phase I sampling indicated 
contamination above PALs is present.  Phase I characterization activities will include delineating the 
areal extent (i.e., footprint) of each population.
This Phase II strategy applies to each population where PALs were exceeded.  Sampling will 
determine the vertical extent of contamination at each Phase I location where COC concentrations 
exceed PALs.  To establish the lateral extent of contamination, soil samples will be collected and 
analyzed from a minimum of four step-outs located outside the footprint of the population.  The 
step-outs will be approximately 5 ft laterally from the edge of the footprint.  Initial step-outs will be at 
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least as deep as the vertical extent of contamination defined at the Phase I sampling location(s).  
Lateral spacing of subsequent step-outs will be 10 ft, and the depth will be based on the deepest 
contamination observed at all locations.  The number, location, and spacing of step-outs may be 
modified by the Site Supervisor, if warranted by site conditions.
A.3.7.6 CAS 25-23-13, ETL (TTF) Laboratory Radioactive Contamination
The objective of the Phase II investigation of the fume hoods, associated ventilation system, and other 
radiologically posted areas/objects in the TTF (Building 3124) is to determine the presence of 
radiological contamination to meet free-release criteria of the materials.  Defining the nature and 
extent of contamination will be based on data resulting from radiological scanning surveys and swipe 
collections limited to the materials and associated building structures.  Because the criteria for 
meeting free release is different than comparing soil data to PRGs, the quality of data resulting from 
radiological scanning surveys and swipe counting will be sufficient for decision making.  The 
laboratory fume hoods, accessible surfaces in contact with the hoods, duct work, roof vents, portions 
of the TTF roof will be included in characterization activities.  Other areas of the TTF and associated 
objects that are radiologically posted (e.g., Soil Preparation Bay) will also be included in 
characterization activities.
Available engineering drawings will be reviewed and, using professional judgement, biased sample 
locations will be determined where worst-case contamination may be expected.  Sample locations 
may also be determined by direct inspection of the TTF.  At accessible locations (e.g., roof or wall), 
radiological scanning survey data will be used to support selection of worst-case locations for swipe 
collection.  Areas that are difficult to access may be surveyed or swiped “remotely” by increasing the 
length of probe cables or collecting swipes with long-handled tools.  All characterized materials are 
expected to remain intact for future corrective actions, except for remote access points, if necessary.
A.3.7.7 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers
Scabbling or shot-blasting of concrete will be performed to determine the extent of contamination 
into the concrete perpendicular to the surface of the wall or ceiling.  The scabbling or shot-blasting 
will take place at a minimum of two worst-case contamination locations determined by Phase I 
characterization.  Following scabbling or shot-blasting, the locations will be resurveyed to evaluate 
the extent of contamination (i.e., determine if the contamination is limited to the surface of the 
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concrete).  Lateral extent of contamination will have been determined previously in Phase I during the 
radiological scanning survey over 100 percent of the structure.
A.3.7.8 CAS 26-17-01, Pluto Waste Holding Area
Phase II activities would consist of additional soil sampling to determine the nature and extent of 
contamination.  Phase II activities may also consist of additional characterization of the effluent 
pipeline extending from the Project Pluto Test Bunker (Building 2203) to the Waste Holding Area.
Soil samples will be collected from a minimum of four locations on the interior edges of the Waste 
Holding Area basin.  At each location, a surface soil sample and a subsurface soil sample will be 
collected for analysis.  The depth of the excavations or boreholes will be sufficient to intercept the 
horizon/interval where COC concentrations exceeding PALs were detected in Phase I sampling 
locations.
Additional step-out locations will be sampled, if necessary, to define the extent of contamination.  
The lateral spacing of the additional step-outs will be approximately 5 ft.  If a berm is present, as on 
the south and east sides, the step-out may be located at the outside base of the berm.  The depth of 
step-outs will be sufficient to intercept the horizon/interval where COCs were present above PALs in 
Phase I and subsequent samples.  Only subsurface soil samples will be collected from step-outs 
located outside of the basin, surface soil samples will not be collected from these locations.  The 
location, depth, and spacing of step-out sampling points may be modified by the Site Supervisor 
based on site conditions.
Phase II characterization of the radioactive effluent pipeline is dependent on the data and 
observations obtained during Phase I.  Several options for further characterization are available; the 
selected method(s) will be dependent on site conditions.  Manholes and cleanouts will serve as the 
primary access points to the pipeline.  Additional access points may be created by excavating a break 
in the line.  Excavated sections of pipe may be directly surveyed and swiped for radiological 
characterization.  A limited video survey may be performed using a video mole.  Large area swipes 
may be collected using fish tape or pipe snake.  In situ radiological characterization of the pipeline 
may also be performed using specialized equipment.
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A.3.7.9 CAS 25-23-18, Area 25 Radioactive Material Storage Facility
Surface soil in portions of the RMSF is known to be radiologically contaminated (Section A.1.3.4 and 
Section A.1.4).  For this reason, the investigation of CAS 25-23-18 will proceed directly to Phase II.  
Phase II characterization activities at the RMSF will include radiological surface surveys and soil 
sampling to define the nature and extent of contamination.
Best management practices for CAS 25-23-18 will include removal of various objects and equipment 
currently present in the RMSF.  Walkover and/or driveover radiological surveys of the ground surface 
beneath and adjacent to these materials will be performed following their removal to identify any 
additional areas of surface soil contamination.  A radiological survey of ground surface between the 
inner and outer fences will also be performed to confirm that contamination is not present in this area 
or to identify additional locations of contamination.  Some of the railroad cars (CAS 25-23-02) may  
also be moved to support radiological survey activities at CAS 25-23-18.
Biased soil samples will be collected from locations where potential contamination is present, based 
on biasing factors such as staining or radiological survey results.  At these locations, the vertical 
extent of potential contamination will be determined.  The sampling intervals will be determined in 
the field, as guided by field-screening results.  At a minimum, the 0- to 6-in. depth interval will be 
collected for analysis.
The radiological surface survey data will define the extent of laterally continuous areas of 
contamination.  Soil samples will be collected from step-out locations and submitted for laboratory 
analysis to confirm the radiological surface survey results (i.e., confirm the lateral extent of 
contamination).  Additional step-out locations will be sampled as required to determine the extent of 
contamination.  Lateral step-out spacings will be 10 ft.  The number, location, and spacing of 
step-outs may be modified by the Site Supervisor, if warranted by site conditions.
As discussed above, the extent of laterally continuous areas of contamination will be defined by 
step-out sampling.  However, the extent of individual “hot spots” will not evaluated by sampling and 
analysis.  The radiological surface survey data will suffice to characterize hot spots.
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A.3.7.10 CAS 25-23-02, Radioactive Storage Railroad Cars 
Based on data from previous radiological surveys, specific railroad cars are known to be radioactively 
contaminated.  For this reason, the investigation of CAS 25-23-02 will proceed directly to Phase II.  
The Phase II investigation will generate the data required for a free-release determination and to 
support other waste management decisions.
A radiological scanning survey will be performed over the accessible surfaces of each railroad car.  
The survey will determine the nature and extent of radiological contamination.  The survey will also 
include the accessible portions of equipment and materials stored on some of the cars.  If the survey 
identifies radiological contamination, swipes will be taken from the cars and counted to assess the 
potential for removable contamination.  The primary biasing factor in selecting locations for swipes 
will be the results of the radiological scanning survey.
Because of observed radiation levels, health and safety considerations may limit characterization of 
certain cars (e.g., LASL NF car).  To reduce radiation exposure rates and/or to reach otherwise 
inaccessible areas, survey data may be obtained “remotely” using extended probe cables and 
attaching swipes to long-handled tools.
The dimensions and volume of contaminated railroad cars, equipment, and materials will be 
estimated.  Documentation will be sufficient such that hot spots or other areas of contamination can 
be located at a later date.  If residual fluids are present in the cars (this applies primarily to the two 
locomotives), samples may be collected for analysis.  The analyses would be for waste management 
purposes.
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U.S. Environmental Protection Agency.  2000.  Region IX Preliminary Remediation Goals (PRGs), 
available at www.epa.gov/region09/waste/sfund/prg/index.htm as accessed on 01/08/2001.  
Prepared by S.J. Smucker.  San Francisco, CA.
USGS, see U.S. Geological Survey.
U.S. Geological Survey.  1964.  Geology of the Pluto Site, Area 401, Nevada Test Site, Nye County, 
Nevada, USGS-TEI-841.  Prepared by R.B. Johnson and J.R. Ege.  Denver, CO.
U.S. Geological Survey.  1993.  Water Levels in Continuously Monitored Wells in the Yucca 
Mountain Area, Nevada, 1985-88, USGS-OFR-91-493.  Prepared by R.R. Luckey, 
D.H. Lobmeyer, and D.J. Burkhardt.  Las Vegas, NV.
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U.S. Geological Survey.  1995b.  Precipitation Data for Water Years 1992 and 1993 from a Network 
of Nonrecording Gages at Yucca Mountain, Nevada, USGS-OFR-95-146.  Prepared by 
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/s/: Kevin Cabble
CORRECTIVE ACTION SITE 25-16-03, MX CONSTRUCTION LANDFILL
USE RESTRICTION BOUNDARY
Not to Scale
LEGEND
Use Restriction Boundary
Surveyed Point N
N 4,062,582.779 m
E 555,102.370 m
N 4,062,509.120 m
E 555,176.952 m
N 4,062,406.928 m
E 555,126.056 m
N 4,062,433.755 m
E 555,054.839 m
/s/: Kevin Cabble
CORRECTIVE ACTION SITE 25-23-02, RADIOACTIVE STORAGE RR CARS
USE RESTRICTION BOUNDARY
Q
S
M
N
P
O
R
Railroad Car 
Bunker
Bunker
Test Vehicle #2
Yellow dump car
Gray reactor car
RMSF-1
Flatcar #2
F-8
F-4
F-2LASL Nuclear Furnace
T-6
T-2
F-7
T-5
Empty blue flatcar
Engine L-1
Engine #2
Blue flatcar
NRX-A6
T-4
Not to Scale
LEGEND
Use Restriction Boundary
Surveyed Point N
Southwest Corner
N 4,075,060.918 m
E 562,789.768 m
Southeast Corner
N 4,074,912.749 m
E 563,213.969 m
Northeast Corner
N 4,075,125.915 m
E 563,213.207 m
North Center Point
N 4,075,142.000 m
E 563,044.126 m
Northwest Corner
N 4,075,083.684 m
E 562,792.961 m
South Center Point
N 4,074,906.492 m
E 563,125.262 m
/s/: Kevin Cabble
CORRECTIVE ACTION SITE 25-99-16, USW G3
USE RESTRICTION BOUNDARY
Well
Not to Scale
LEGEND
Use Restriction Boundary
Surveyed Point N
N 4,074,618.962 m
E 547,547.905 m
N 4,074,618.373 m
E 547,553.340 m
N 4,074,612.963 m
E 547,552.695 m
N 4,074,613.523 m
E 547,547.259 m
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CORRECTIVE 
ACTION SITE 
PHOTOGRAPH 
NUMBER DATE PERSPECTIVE DESCRIPTION 
1 11/05/2003 Not Applicable Total Petroleum Hydrocarbon-Impacted Soil Before Closure Activities 
2 04/20/2006 Facing North Debris Excavation 
25-16-01, 
Construction Waste 
Pile 
3 05/18/2006 Facing South After Closure Activities 
4 11/02/2004 Facing North Debris to be Removed as a Best Management Practice 
5 12/13/2004 Facing North Before Closure Activities 
6 10/03/2005 Facing Southwest Soil Cover Installation  
7 05/16/2006 Facing East Riprap Installation 
8 06/29/2006 Facing East After Closure Activities 
25-16-03, MX 
Construction 
Landfill 
9 06/29/2006 Facing North Use Restriction Warning Sign 
10 11/01/2006 Facing Southwest Two Railroad Cars Posted as a Contamination Area 25-23-02, 
Radioactive 
Storage RR Cars 11 12/14/2006 Facing Southeast Sealed Pipe 
12 11/05/2003 Facing East Oven Before Removal 
13 11/05/2003 Facing Northeast Fume Hood Before Removal 
14 11/05/2003 Facing East Paddle Mixer Before Removal 
15 11/05/2003 Facing West Twin Shell Dry Blender Before Removal 
16 11/05/2003 Facing Northwest Rooftop High-Efficiency Particulate Air Unit Before Removal 
17 09/13/2005 Facing West Site of Twin Shell Dry Blender After Removal 
18 09/13/2005 Facing West Paddle Mixer During Removal 
19 09/13/2005 Facing East Site of Paddle Mixer After Removal 
20 09/14/2005 Facing West Radiologically Impacted Equipment After Removal 
25-23-13, ETL-Lab 
Radioactive 
Contamination 
21 09/15/2005 Facing North Oven and Fume Hood After Removal 
22 11/05/2003 Facing South Storage Casks Before Removal 
23 11/05/2003 Facing Southeast Gas Cylinders Before Removal 
24 12/08/2005 Facing West Transportainer Contents Before Removal 
25 02/01/2006 Facing Northeast Arial Photograph of Radioactive Material Storage Facility Before Closure Activities 
26 03/21/2006 Facing East In-Situ Object Counting System Analysis of Storage Casks 
27 03/21/2006 Not Applicable Open Storage Cask with Solid Contents 
28 07/17/2006 Not Applicable Total Petroleum Hydrocarbon-Impacted Soil Excavation in South Bunker 
29 07/20/2006 Not Applicable Polychlorinated Biphenyl-Impacted Soil Excavation near Railroad Spur “Q”  
30 07/20/2006 Facing East Segregation and Size Reduction of Debris 
31 07/20/2006 Facing South Designation of Forklifts as Low-Level Waste with Orange Spray Paint 
32 07/31/2006 Not Applicable Lead Bricks 
33 11/01/2006 Facing Northeast Blue Flatcar After Removal of Dicalite Bags 
25-23-18, 
Radioactive 
Material Storage 
34 11/01/2006 Not Applicable Open Storage Cask 
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CORRECTIVE 
ACTION SITE 
PHOTOGRAPH 
NUMBER DATE PERSPECTIVE DESCRIPTION 
35 11/06/2006 Not Applicable Open Storage Cask with Liquid 
36 11/06/2006 Not Applicable Removal of Storage Cask Insert 
37 11/20/2006 Not Applicable Liquid Pumped from Storage Casks in Drum 
38 12/14/2006 Not Applicable Smoke Detectors in Drum Labeled “Lithium Hydride” 
39 12/19/2006 Facing Southeast Storage Casks Loaded on Truck for Offsite Shipment 
40 12/19/2006 Not Applicable Transportainer After Removal of Debris 
41 12/19/2006 Facing Southeast After Removal of Debris Between Railroad Spurs “M” and “N” 
42 09/07/2005 Facing West Before Closure Activities 25-99-16,  
USW G3 43 09/14/2005 Facing North After Closure Activities 
44 11/05/2003 Facing South Debris Before Closure Activities 
45 07/13/2006 Not Applicable Asbestos-Containing Material and Debris Before Closure Activities 
46 07/27/2006 Facing South Designation of Debris as Sanitary Waste with Green Spray Paint 
47 10/11/2006 Facing South Site at Beginning of Closure Activities  
48 10/11/2006 Facing Southeast End-Dump Truck with “Burrito Bag” Truck Liner for Asbestos-Containing Material 
49 10/24/2006 Facing North After Closure Activities 
50 10/24/2006 Facing East After Closure Activities 
26-08-01, Waste 
Dump/Burn Pit 
51 10/24/2006 Facing South After Closure Activities 
52 11/05/2003 Facing West Before Closure Activities 
53 08/30/2005 Facing South Grouted Pipe 
26-17-01, Pluto 
Waste Holding 
Area 
54 08/30/2005 Facing Southwest After Closure Activities 
55 11/05/2003 Facing Northeast Before Closure Activities 
56 08/31/2006 Facing West Site Setup Before Closure Activities 
57 09/11/2006 Facing Southeast Excavated Debris Including Asbestos-Containing Material 
58 09/11/2006 Facing Northwest Excavated Debris 
59 09/12/2006 Not Applicable Lead Bricks 
60 09/18/2006 Not Applicable Staircase 
61 09/19/2006 Facing Northeast Loading Low-Level Waste into B-25 Box 
62 10/02/2006 Not Applicable Honeycombed Plate 
63 10/02/2006 Not Applicable Flanged Steel Pipes 
64 10/04/2006 Not Applicable Gas Cylinders 
65 10/05/2006 Facing Southwest Low-Level Waste in Transportainer 
66 10/24/2006 Facing Southwest Loading Low-Level Waste into Soft-Sided Containers 
67 10/26/2006 Facing Southwest Low-Level Waste Packaged in Soft-Sided Containers 
26-19-02, 
Contaminated 
Waste Dump #2 
68 11/15/2006 Facing Northeast Concrete Retention Structure during Soil Removal 
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NUMBER DATE PERSPECTIVE DESCRIPTION 
69 11/16/2006 Facing Northeast Concrete Retention Structure during Final Radiological Survey 
70 11/17/2006 Not Applicable Drain in Concrete Retention Structure 
71 12/18/2006 Facing Northwest After Closure Activities 
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Photograph 1:  CAS 25-16-01, Total Petroleum Hydrocarbon-Impacted Soil  
Before Closure Activities, 11/05/2003  
 
Photograph 2:  CAS 25-16-01, Debris Excavation,  
Facing North, 04/20/2006 
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Photograph 3:  CAS 25-16-01, After Closure Activities,  
Facing South, 05/18/2006 
 
Photograph 4:  CAS 25-16-03, Debris to be Removed as a Best Management Practice,  
Facing North, 11/02/2004 
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Photograph 5:  CAS 25-16-03, Before Closure Activities,  
Facing North, 12/13/2004 
 
Photograph 6:  CAS 25-16-03, Soil Cover Installation,  
Facing Southwest, 10/03/2005 
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Photograph 7:  CAS 25-16-03, Riprap Installation,  
Facing East, 05/16/2006 
 
Photograph 8:  CAS 25-16-03, After Closure Activities,  
Facing East, 06/29/2006 
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Photograph 9:  CAS 25-16-03, Use Restriction Warning Sign,  
Facing North, 06/29/2006 
 
Photograph 10:  CAS 25-23-02, Two Railroad Cars Posted as a Contamination Area,  
Facing Northwest, 11/01/2006 
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Photograph 11:  CAS 25-23-02, Sealed Pipe,  
Facing Southeast, 12/14/2006 
 
Photograph 12:  CAS 25-23-13, Oven Before Removal,  
Facing East, 11/05/2003 
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Photograph 13:  CAS 25-23-13, Fume Hood Before Removal,  
Facing Northeast, 11/05/2003 
 
Photograph 14:  CAS 25-23-13, Paddle Mixer Before Removal,  
Facing East, 11/05/2003 
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Photograph 15:  CAS 25-23-13, Site of Twin Shell Dry Blender Before Removal,  
Facing West, 11/05/2003 
 
Photograph 16:  CAS 25-23-13, Rooftop High-Efficiency Particulate Air Unit Before Removal, 
Facing Northwest, 11/05/2003 
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Photograph 17:  CAS 25-23-13, Twin Shell Dry Blender After Removal,  
Facing West, 09/13/2005 
 
Photograph 18:  CAS 25-23-13, Paddle Mixer During Removal,  
Facing West, 09/13/2005 
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Photograph 19:  CAS 25-23-13, Site of Paddle Mixer After Removal,  
Facing East, 09/13/2005 
 
Photograph 20:  CAS 25-23-13, Radiologically Impacted Equipment After Removal,  
Facing West, 09/14/2005 
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Photograph 21:  CAS 25-23-13, Oven and Fume Hood After Removal,  
Facing North, 09/15/2005 
 
Photograph 22:  CAS 25-23-18, Storage Casks Before Removal,  
Facing South, 11/05/2003 
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Photograph 23:  CAS 25-23-18, Gas Cylinders Before Removal,  
Facing Southeast, 11/05/2003 
 
Photograph 24:  CAS 25-23-18, Transportainer Contents Before Removal,  
Facing West, 12/08/2005 
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Photograph 25:  CAS 25-23-18, Arial Photograph of Radioactive Material Storage Facility 
Before Closure Activities, Facing Northeast, 02/01/2006 
 
Photograph 26:  CAS 25-23-18, In-Situ Object Counting System Analysis of  
Storage Casks, Facing East, 03/21/2006 
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Photograph 27:  CAS 25-23-18, Open Storage Cask with Solid Contents, 03/21/2006 
 
 
Photograph 28:  CAS 25-23-18, Total Petroleum Hydrocarbon-Impacted Soil  
Excavation in South Bunker, 07/17/2006 
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Photograph 29:  CAS 25-23-18, Polychlorinated Biphenyl-Impacted Soil  
Excavation near Railroad Spur “Q,” 07/20/2006 
 
Photograph 30:  CAS 25-23-18, Segregation and Size Reduction of Debris,  
Facing East, 07/20/2006 
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Photograph 31:  CAS 25-23-18, Designation of Forklifts as Low-Level Waste with  
Orange Spray Paint, Facing South, 07/20/2006 
 
Photograph 32:  CAS 25-23-18, Lead Bricks, 07/31/2006 
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Photograph 33:  CAS 25-23-18, Blue Flatcar After Removal of Dicalite Bags,  
Facing Northeast, 11/01/2006 
 
Photograph 34:  CAS 25-23-18, Open Storage Cask, 11/01/2006 
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Photograph 35:  CAS 25-23-18, Open Storage Cask with Liquid, 11/06/2006 
 
 
Photograph 36:  CAS 25-23-18, Removal of Storage Cask Insert, 11/06/2006 
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Photograph 37:  CAS 25-23-18, Liquid Pumped from Storage Casks in Drum, 11/20/2006 
 
 
Photograph 38:  CAS 25-23-18, Smoke Detectors in Drum Labeled “Lithium Hydride,” 
12/14/2006 
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Photograph 39:  CAS 25-23-18, Storage Casks Loaded on Truck for Offsite Shipment,  
Facing Southeast, 12/19/2006 
 
Photograph 40:  CAS 25-23-18, Transportainer After Removal of Debris, 12/19/2006 
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Photograph 41:  CAS 25-23-18, After Removal of Debris Between Railroad Spurs “M” and “N,” 
Facing Southeast, 12/19/2006 
 
Photograph 42:  CAS 25-99-16, Before Closure Activities,  
Facing West, 09/07/2005 
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Photograph 43:  CAS 25-99-16, After Closure Activities,  
Facing North, 09/14/2005 
 
Photograph 44:  CAS 26-08-01, Debris Before Closure Activities,  
Facing South, 11/05/2003 
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Photograph 45:  CAS 26-08-01, Asbestos-Containing Material and Debris  
Before Closure Activities, 07/13/2006 
 
Photograph 46:  CAS 26-08-01, Designation of Debris as Sanitary Waste with  
Green Spray Paint, Facing South, 07/27/2006 
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Photograph 47:  CAS 26-08-01, Site at Beginning of Closure Activities,  
Facing South, 10/11/2006 
 
Photograph 48:  CAS 26-08-01, End-Dump Truck with “Burrito Bag” Truck Liner for  
Asbestos-Containing Material, Facing Southeast, 10/11/2006 
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Photograph 49:  CAS 26-08-01, After Closure Activities,  
Facing North, 10/24/2006 
 
Photograph 50:  CAS 26-08-01, After Closure Activities,  
Facing East, 10/24/2006 
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Photograph 51:  CAS 26-08-01, After Closure Activities,  
Facing South, 10/24/2006 
 
Photograph 52:  CAS 26-17-01, Before Closure Activities,  
Facing West, 11/05/2003 
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Photograph 53:  CAS 26-17-01, Grouted Pipe,  
Facing South, 08/30/2005 
 
Photograph 54:  CAS 26-17-01, After Closure Activities,  
Facing Southwest, 08/30/2005 
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Photograph 55:  CAS 26-19-02, Before Closure Activities,  
Facing Northeast, 11/05/2003 
 
Photograph 56:  CAS 26-19-02, Site Setup Before Closure Activities,  
Facing West, 08/31/2006 
Closure Report - CAU 168 
Section:  Appendix F 
Revision:  0 
Date:  January 2007 
 
 
Photograph 57:  CAS 26-19-02, Excavated Debris Including Asbestos-Containing Material, 
Facing Southeast, 09/11/2006 
 
Photograph 58:  CAS 26-19-02, Excavated Debris,  
Facing Northwest, 09/11/2006 
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Photograph 59:  CAS 26-19-02, Lead Bricks, 09/12/2006 
 
 
Photograph 60:  CAS 26-19-02, Staircase, 09/18/2006 
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Photograph 61:  CAS 26-19-02, Loading Low-Level Waste into B-25 Box,  
Facing Northeast, 09/19/2006 
 
Photograph 62:  CAS 26-19-02, Honeycombed Plate, 10/02/2006 
 
Closure Report - CAU 168 
Section:  Appendix F 
Revision:  0 
Date:  January 2007 
 
 
Photograph 63:  CAS 26-19-02, Flanged Pipes, 10/02/2006 
 
 
Photograph 64:  CAS 26-19-02, Gas Cylinders, 10/04/2006 
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Photograph 65:  CAS 26-19-02, Low-Level Waste in Transportainer,  
Facing Southwest, 10/05/2006 
 
Photograph 66:  CAS 26-19-02, Loading Low-Level Waste into Soft-Sided Containers,  
Facing Southwest, 10/24/2006 
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Photograph 67:  CAS 26-19-02, Low-Level Waste Packaged in Soft-Sided Containers,  
Facing Southwest, 10/26/2006 
 
Photograph 68:  CAS 26-19-02, Concrete Retention Structure during Soil Removal,  
Facing Northeast, 11/15/2006 
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Photograph 69:  CAS 26-19-02, Concrete Retention Structure during Final Radiological Survey,  
Facing Northeast, 11/16/2006 
 
Photograph 70:  CAS 26-19-02, Drain in Concrete Retention Structure, 11/17/2006 
 
Closure Report - CAU 168 
Section:  Appendix F 
Revision:  0 
Date:  January 2007 
 
 
Photograph 71:  CAS 26-19-02, After Closure Activities,  
Facing Northwest, 12/18/2006  
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U.S. Department of Energy 1 (Uncontrolled, electronic copy) 
National Nuclear Security Administration 
Nevada Site Office 
Technical Library 
P.O. Box 98518, M/S 505 
Las Vegas, NV 89193-8518 
 
U.S. Department of Energy 1 (Uncontrolled, electronic copy) 
Office of Scientific and Technical Information 
P.O. Box 62 
Oak Ridge, TN 37831-0062 
 
Southern Nevada Public Reading Facility 2 (Uncontrolled, electronic copies) 
c/o Nuclear Testing Archive 
P.O. Box 98521, M/S 400 
Las Vegas, NV 89193-8521 
 
Manager, Northern Nevada FFACO 1 (Uncontrolled, electronic copy) 
Public Reading Facility 
c/o Nevada State Library & Archives 
Carson City, NV 89701-4285 
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